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(54) Image-formation material and infrared absorber 



(57) A heat mode-applicable image-formation ma- 
terial having high sensitivity and excellent image-form- 
ing property, and a novel infrared absorber which can 
be suitably used in this material. The present invention 
relates to a substrate carrying thereon an image-forma- 
tion layer which contains an infrared absorption agent. 
The agent has at least one surface orientation group in 
the molecule, and solubility of the image-formation layer 



in an alkaline aqueous solution is changed by action of 
radiation in the near-infrared range. Preferable as the 
infrared absorbing agent is an infrared absorber com- 
prising, in a molecule thereof a fluorine-containing sub- 
stituent which have at least 5 fluorine atoms, or a 
polymethine chain of at least 5 carbon atoms and an 
alkyl group of at least 8 carbon atoms, said alkyl group 
being connected to the polymethine chain via any of ni- 
trogen, oxygen and sulfur. 
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Description 

BACKGROUND OF THE INVENTION 
5 Field of the Invention 

[0001 ] The present invention relates to a positive or negative image-formation material wh ich can be recorded image- 
wise by exposure to an infrared laser and in which solubility of a recording layer at exposed portions changes, and to 
an infrared absorber which can be suitably used in the image-formation material. More particularly, the present invention 
10 relates to an image-formation material with an infrared layer, which can be recorded by exposure to an infrared laser 
or the like in the near-infrared range, and particularly which is suitable for a planographic printing plate used for so- 
called direct plate formation which can provide plate formation directly from digital signals of computers and the like, 
and to an infrared absorber having a surface orientation group, which absorber is suitable for application in the image- 
formation material. 



15 



Description of the Related Art 



[0002] Recently, with the development of solid lasers and semiconductor lasers having an emitting region in near- 
infrared to infrared ranges, systems using infrared lasers and providing direct plate formation from digital data of com- 

20 puters have drawn attention. 

[0003] JP-A No. 7-285275 discloses a positive-type planographic printing material for infrared lasers used in direct 
plate formation. This invention is an image-recording material obtained by adding to an alkaline aqueous solution- 
soluble resin a substance which absorbs light and generates heat, and a positive photosensitive compound such as 
a quinonediazide compound or the like. The positive photosensitive compound acts in image portions as a solution 

25 inhibitor that substantially decreases solubility of the alkaline aqueous solution-soluble resin, and is decomposed in 
non-image portions by heat, leading to a loss of solution-inhibiting ability. Resultantly, the positive photosensitive com- 
pound can be removed by development, to form an image. 

[0004] On the other hand, it is known that onium salts and alkali-insoluble compounds which can form hydrogen 
bonds act to suppress alkali-solubility of an alkali-soluble polymer. Regarding an image-formation material for infrared 
30 lasers, W097/39894 describes that a composition using a cationic infrared absorber as an agent to suppress dissolution 
of an alkaline water-soluble polymer shows a positive action. This positive action is such that an infrared absorber 
absorbs laser light and an effect of suppressing dissolution of a polymer film at irradiated portions is reduced by gen- 
erated heat, to form an image. 

[0005] Further, as a method for forming negative images, there is a recording method in which a polymerization 
35 reaction is allowed to occur using, as an initiator, radicals generated by light or heat. The reaction cures a recording 
layer at exposed portions, forming image portions. Regarding such printing plates having a recording layer which is 
polymerized by light or heat, there are known technologies using, as a photosensitive layer, photopolymerizable or 
heat-polymerizable compositions as described in JP-A Nos. 8-108621 and 9-34110. 

[0006] Regarding image-forming properties of the above-mentioned various recording materials, there is a problem 
40 in that although energy sufficient for an image formation reaction is obtained at the surface of a sensitive material 
irradiated by a laser, thermal diffusion to a substrate is extensive, due to excellent thermal diffusion, and particularly 
due to excellent heat conductivity when a generally-used aluminum substrate is used as the substrate. Consequently, 
energy is not sufficiently utilized for forming images, leading to low sensitivity. With this problem, a sufficient effect of 
reducing suppression of dissolution or an effect of promoting a reaction by polymerization may not be obtained in deep 
45 portions of the sensitive material. Consequently, the occurrence of alkali development at exposed portions/non-exposed 
portions may not be fully realized, such that excellent images cannot be obtained, and furthermore, developing latitude, 
that is, tolerable range which can afford good image-formation when concentration of an alkaline developing solution 
is varied, is narrow. 

so SUMMARY OF THE INVENTION 

[0007] Therefore, an object of the present invention is to provide an image-formation material having high sensitivity 
and excellent image-forming property, and a novel infrared absorber which can be suitably used in this material. 
[0008] The present inventor has intensively studied for the purpose of improving sensitivity and image-forming prop- 
55 erty of image-formation materials, and has consequently found that both sensitivity and image-forming property can 
be improved by using an infrared absorption agent having a specific substrtuent. Further, the inventor has found a 
novel infrared absorber that can be suitably used in this agent, leading to completion of the present invention. 
[0009] That is, the image-formation material of the present invention is a heat mode-applicable image-formation 
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material, the image-formation material having: a substrate- and an imane f nm , a ««.. i 

tains an infrared absorption agent having at least onZrf^ l?, 9 ^ °" the substrate w *<* con- 

image-formation layerTn an aLline aZo " ^ 

[0010] Here, in a preferable embodiment, the above menS near-,nfrared range radiation. 
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[0016] X- represents a counter ion necessary for neutralizing an electric charge. 
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groups such as a methoxy group, ethoxy group, methoxyethoxy group and the like, aryloxy groups such as a phenoxy 
group toluyloxy groups and the like, acid groups such as a carboxyl group, sulfonic group and the like or salts thereof 
quaternary ammonium groups such as a triethylammonium group, tributylammonium group and the like, a hydroxy! 
group, amide groups and the like are exemplified. 

[0018] X 1 , X 2 , R 1 to R 8 and X* are as defined for the above-mentioned general formula (1). 
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[0019] In general formula (3): each of R F 4 , rV, R F 6 and R F 7 independently represents a fluorine-containing substit- 
uent having at least 5 fluorine atoms or an alkyl group, and at least one of R F 4 , R F * R F 6 and R F 7 represents a fluor.ne- 
containing substituent having at least 5 fluorine atoms. 7? represents a pentamethine group, which may have a sub- 
stituent selected from halogen atoms, hydroxy! groups, alkyl groups, aryl groups and heterocyclic groups. Here, the 
alkyl group and aryl group may further have a substituent, and as preferable further substituents, aryl groups such as 
a phenyl group, toluyl group and the like, alkoxy groups such as a methoxy group, ethoxy group, methoxyethoxy group 
and the like, aryloxy groups such as a phenoxy group, toluyloxy groups and the like, are exempted. Further, this 
pentamethine group may also contain a cyclohexene or cyc.opentene ring formed by mutually bonding ->*^"» 
on two methine carbons of the pentamethine group, which ring may further have a substrtuent selected from alkyl 
groups and halogen atoms. 

[0020] X" represents a counter ion necessary for neutralizing an electric charge. 

[0021] Further the infrared absorber of the present invention may preferably have a polymethine chain of at least 5 
carbon atoms, and an alkyl group of at least 8 carbon atoms, the alkyl group being connected to the polymethine cha.n 
via any of nitrogen, oxygen and sulfur. 

[0022] As such an infrared absorber, infrared absorbers of the following general formula (4) are specrficalty listed. 
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[0023] In general formula (4): represents an alkyl group of at least 8 carbon atoms. X* represents -NH-, -O- or 
-S-. Each of R 12 and R 13 independently represents an alkyl group, and may have the same substituents as in the 
general formula (2). 

[0024] X 1 X 2 R 1 to R 8 and X- are as defined for the above-mentioned general formula (1 ). 

[0025] Although action of the present invention is not clear, it is believed that by using an infrared absorber which 
manifests absorption in the near-infrared range and has a surface orientation group as the infrared absorption agent 
to be used in the image-formation material of the present invention, an infrared absorption agent is localized on the 
outermost surface (air interface) of a photosensitive layer. Thus, diffusion of heat generated near the surface into a 
substrate is suppressed, and the generated heat is utilized efficiently for forming images. Consequently, an increase 
in sensitivity can be attained. 

[0026] Further, from the investigations of the present inventor, it is apparent that when a resin layer containing an 
infrared absorber having a surface orientation group is irradiated by an infrared laser, the surface contact angle of the 
resin layer increases. Resultantly, in the image-formation material of the present invention, permeab.lrty of a developing 
solution at exposed portions of the image-formation layer lowers. Therefore, particularly in the case of use as a negatrve 
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recording material, there is also a benefit in that discrimination can be expanded 

Efinmnn 8 ?*TT T^T' " heat ™ de - a PP' toabl «" mean, that recording by heat mode exposure is possible 
The defmifon of the heat mode exposure in the present invention will be explained in detail. As described in Hans 
5 EST l mPe ' ' 5 &TS N ' P 15: 1 " 9 ,ntemati ° nal Conference on Digital Printing Technologies, P. 20 Tit is known t^at 
dven a T«Z r T B 1 t0 3 Pr ° CeSS in WhiCH P ho,0 - exctta tion of a light-absonoing substance (for example 

mode £T . ht IVe K ma i enal C3USeS 8 ChemiCa ' ° r Physical Chan 9 e to form an imaQe - ° ne ^ a Called photon 
mode in which a l.ght-absorb.ng substance which has been photo-excited is deactivated by a certain photochemical 
interaction (for example, energy transfer or electron transfer) with another reactive substance in the pho tosenE 
matenal, and the resuming activated reactive substance causes a chemical or physical change r^ZSS^SZ 
10 mentioned image-format,on. The other is a so-called heat mode in which a light-absorbing substance that has been 
photo-excited ,s deactivated via heat emission, and a reactive substance, by utilizing this heat, causes chemicat or 
phys,ca change required for the image-formation. Additionally, special modes such as ablation, T^ch substances 

a a Tot e ofthSTt attere t d ^ ,0Ca,, r°r ntrat6d ,i9ht mUlti - ph0t ° n absor P tion ' in which ™ motuTe aSs 

15 tmln P a 8> and the " ke are ' iSted ' However ' these modes are omitte d in this specification 

ex P°fure process utilizing one of the above-mentioned modes is called photon mode exposure or heat 

rn 0 tthT^ re - hmC f dWerSnCe b6tWeen the PhOt0n m0de ex P° sure and the heat "ode exposure is wheme 

f or t£ EZZ? T °J S6Veral Ph ° t0nS ° f eXP ° SUre " 9ht C3n be 3dded and Uti,ized for the energy amount requ red 
for the intended react.on. For example, it is hypothesized to use n photons to cause a certain reaction. In photon mode 

Zrov LnH ^ S ,mP ° f SS,b,et0 add lhe amount of photons to each other, due to quantum laws of conservaZ * 

energy and momentum, since a photochemical interaction is utilized. That is, to cause some reaction the relationship 
"energy amount of one photon S energy amount of reaction" mustapply. On the otherhand, in the .hSlSTSSSS" 

husTtl Uti ' i2e ^ ener9y am ° Unt ° f mU,tip ' e Ph0t ° ns ' SinCe heat is 9— ated *™ P^oto exdZn-' 

thus, the hght energy ,s converted into heat and utilized. Therefore, the relationship: "energy amount of n photons - 

Ts L° r??- iS r ffiCient H ° WeVer> thlS additi ° n ° f enSr9y am ° UntS * «-ited 9 by then.L dZsiorThal 

Jo^r^ h 9 ^° n " de " aCt,Vati0n Pr ° CeSS OCCUrS and hSat is 9 Qnerated unti » ^at is liberated by thermal 

to a ZZ the t eXp0Sed P° rt,on < reacti °n Point) in question, the heat is invariably accumulated and adde^ leadTng 
not »^ , ! Z te . mperatUre ° f tnis part - Ho ^ « next generation of heat is delayed, the heat is liberated and 

S ZZ 1 1 h ' n h6at m ° de eXP0SUre ' th6re iS a difference of resutt betwee " a case of irradiation S 

l.ght having a h,gh energy amount for a short period of time and a case of irradiation with light having a low enerav 

ofTm u : : or a ? period , of time - even when tne totai exposure * ne ™ am ° unt - tne cJo?:sZ;:z 

of time is advantageous for accumulation of heat. P 
[0029] Of course, in the photon mode exposure, such a phenomenon basically does not occur althouah analoaous 
'nn^r^r^ ^ ^ by the inf,Uence 0f diffusion * subsequent reaction spies 9 ' 
mSr L /? ' S ' ° m thastand P° int of Properties of a photosensitive material, inherent sensitivity of a photosensitive 
matenal (energy amount for reaction required to form image) is constant with respect to exposure power den^ty W/ 

fSH^S i S ' ty P6r " nit t,me) thS Ph0t ° n m ° de ' While in the heat mode ' the sensLty of the photo 

sensrtive material increases wrth the exposure power density. Therefore, when modes are compared an exoosure 

™ a PP r °Pnate to maintain practically necessary productivity of an image-recording material acWh, 

photon mode exposure, a high sensitivity of about 0.1 mJ/cm* can be usually attained. However stnc^ a ^eact In 

^ZS^rl^rT 011 * 9 Pr ° b,em ° f ,ow - ex P° s - a waging at non-exposed portion en* to occu On 
the other hand, in the heat mode exposure, reaction occurs only at an exposure amount of a certain level or more anS 

ZZZZTT? ab ° Ut 50 IS USUa " y neC8SSa ^ in View of a relationship with thermal stabS of a ph o 

tosensitive matenal. However, problems with low exposure light are avoided 

Materia. ofTon!! w^T ^ ^T* a " eXp ° SUre P ° Wer densi ^ on tne surface of « photosensitive 

material of 5 000 W/cm2 or more, preferably 10,000 W/cm^ or more is necessary. Use of a laser with a hiqh oower 
density of 5.0 x 10* W/cm* or more is not preferable, due to prob.ems such as occurrence of abrasTn stSno ol a 
light source, and the like, though this is not described in detail herein. aorasion, sta.n.ng of a 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[Infrared absorption agent having in a molecule at least one surface orientation group] 

SSSL. inf !T d abS0,pti0n a 9 Qnt used in ^e image-formation material of the present invention is an infrared 
absorpnon agent havmg ,n the molecule thereof at least one surface orientation group By action of this surf^ orien 

a a y:r^ 9 h:rn P Jerab a s CO f ° 9 S ° ,U T^ an ima 9 e - f °™ ati °" ^ * ^ and dLte form ^.^SnX 
00331 A^h abS ° rpt, ° n a9ent Shlfts t0 P' aces "ear the surface of the image-formation layer, and is localized 
fho2 Lif a h surf ace onentation group , there are listed functional groups having high hydrophobic^ sucS as 
those used as a hydrophobic group of a surfactant. Among these, fluorine-containing substituents long chain al^ 



5 



BNSDOCID: <EP. 



1162078A2_I_> 



EP 1 162 078 A2 



groups having 8 or more carbon atoms, polysiloxane groups (silicone groups) and the like are suitably listed. These 
surface orientation groups may be present alone in a molecule, or a plurality of such groups may be present in a 
molecule. 

[0034] Regarding function of an infrared absorption agent contained in the image-formation matenal of the present 
5 invention, the agent generates heat when irradiated with radiation in the near-infrared range, typically by exposure to 

infrared light, and recording is conducted by this heat, similarly to a usual infrared absorption agent contained in a 

recording material which can effect image-formation by exposure in the infrared range. Therefore, it is required that 

infrared laser light is efficiently converted into heat by the infrared absorption agent localized on the surface of the 

image-formation layer, and is efficiently used in a reaction for forming images. 
10 [0035] The infrared absorption agent herein used manifests absorption in the near-infrared range, and specifically, 

manifests absorption in a wavelength range from 720 nm to 1200 nm, and preferably has an absorption maximum in 

the wavelength range from 720 nm to 1200 nm. 

[0036] The present inventor has investigated infrared absorbers having a surface orientation group selected from 
fluorine-containing substituents, long chain alkyl groups and the like, and have found a novel infrared absorber which 

is can be suitably used in the image-formation material of the present invention. This infrared absorber is an infrared 
absorber having a fluorine<ontaining substituent having at least 5 fluorine atoms, which is a surface orientation group, 
or a near-infrared absorber having a polymethine chain that has 5 or more carbon atoms and having an alkyl group 
that has 8 or more carbon atoms connected to the polymethine chain via any of nitrogen, oxygen and sulfur. 
[0037] These novel infrared absorbers are described below. 

20 [0038] As the infrared absorber having a fluorine-containing substituent having at least 5 fluorine atoms, infrared 
absorbers having in the molecule a chromophore which manifests absorption in the near-infrared range as a base 
skeleton and having at least one of the above-mentioned substituents in the molecule are listed. 
[0039] As the fluorine-containing substituent having at least 5 fluorine atoms, there are listed, for example, -(CH 2 ) n 
( CF 2)m CF 3' -( CH 2)n CF 2( CF 2)m H (wherein, n represents an integer from 0 to 6 and m represents an integer from 2 to 

25 16), groups having fluorine atoms at five positions excepting the connecting group of a benzene ring, a pentafiuoroph- 
enyl group and the like. 

[0040] Of these, infrared absorbers having a polymethine chain of the above-mentioned general formulae (1 ) to (3) 
are listed as preferable examples, in view of light-heat converting function and stability as an infrared absorber. 
[0041] The infrared absorbers as described above are specifically described in detail, but do not limit the scope of 
30 the present invention. 

[0042] The structures of the following exemplified compounds (IR-1) to (IR-24) are shown specifying a counter ion 
X-, since base skeletons, fluorine-containing substituents, other substituents present on chromophores and chromo- 
phores have electric charge. 

[0043] As compounds represented by the general formula (1), the following exemplified compounds (IR-1) to (IR- 
35 15) are listed. 



40 



45 



50 



55 



6 



BNSDOCIO <EP 116207BA2J_> 



EP1 162 078 A2 




BNSDOCID: <EP 1 162076A2_I_> 



EP 1 162 078 A2 



10 



15 



20 



25 



30 



35 



40 



45 



50 




o 



o 

CO 



O 
X 



o 
U 



SI 




8 



ac 
u 

aT 
o 



55 



8 



BNSDOCID: <EP 1 1 62078A2_I_> 



EP1 162 078 A2 



5 




10 





R 4 


X' 


IR-14 


-CH 2 (CF 2 ) 6 CF 3 


cio 4 - 


IR-15 


-CHjCH^CF^jC^ 


cio 4 - 



[0044] As compounds represented by the general formula (2), the following exemplified compounds (IR-1 6) to (IR- 
1 9) sirs list&d. 
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[0045] As compounds represented by the general formula (3), the following exemplified compounds (IR-20) to (IR- 
24) are listed. 
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CH-CH=CH-CH=CH-/ V 
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rR-20 


-CH J CH 2 OC0(CF 1 ) 6 CF 3 


-CH,CH, 


BF«- 


10 


m-21 


-CHjCHjOCOCCFj^CFj 


-CHjCHjOCOCCF^CFj 


cio 4 - 
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IR-22 


-CHjCHjOCOCCF^CF, 


-CH 2 CHj 


5 


BF 4 - 


IR-23 


-CHjCHjOCOCCF^CF, 


-CH 2 CH 2 OCO(CF 2 ) 6 CFj 


5 


cio« 


IR-24 


-CHjCHjOCOCCF^CF, 


-CH^CHj 


6 


cio 4 - 



[0046] Next, the near-infrared absorber having a polymethine chain that has 5 or more carbon atoms and havina an 
X 9 de U s P cdb a ed haS 8 " m ° re Carb ° n at ° mS C ° nneCted ,0 thS P ° ,ymethine Chai " Via - V 0' nitrogen, oxygen and Xr 
n°rSh. A f t P ° ,ymet !; ine cnain > a heptamethine chain, pentamethine chain, nonamethine chain and the like are 

^zzyj^z^rz* stabiiity and absorption wave,ength - and a heptamethi - — - ^~ 

[0048] Of these, infrared absorbers of the above-mentioned general formula (4) are listed as preferable examoles 

ss£i?Kr convertin9 ,unction and stabi,ity as an infrared absorber - ^ the sco ^ ou,:\:z:::7z 

[on 4 ? h»«T ,°! f ?, ,l0Win9 exemp,ified compounds (I R-25) to (IR-36) are shown by specifying a counter 

XomopTorh^Ve^ ° ther SUbStitU6ntS >~~< ™ chromVhores, and 



"^CH 3 Z 4 H 3 CCH 3 

R 9 ^ ^ R 9 





R» 


2 4 


x- 


IR-25 


-CH, 




cio 4 


IR-26 


-CH, 


-SCCH^CH, 


BF 4 - 


IR-27 


- CHjCHjCH, 


-OCCH^jjCHj 


cjo 4 - 


IR-28 


-CH, 


-NHCCHjJ^CHj 


cio 4 - 
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outside the polymethine chain are also listed. 




so 



55 



r0051l Next a method of producing the infrared absorption agent as described above will be described. 
SuS mfrared absorption'agents of the above-mentioned genera, formulae (1) to (4) can ^ Produced by a known 
organ c synthesis technology. Specifically, they can be synthesized by synthebc methods d escnbed -WPNo 
5 866 Zh Org Khim. vol. 28 (No. 10) pp. 2156 to 2164 (1992), EP No. 465,543 A1 , J. Org. Chem. (Jouma of 
O^ante Chemist) vol 57 (No. 17) pp. 4578 to 4580 (1992), Japanese Patent Registration No. 2758136, Justus 
SSgs Ann S vol 623 pp. 204^216 (1959), Ukr. Khim. Zh. vol. 22, pp. 347 to 348 (1956), Chem^Heterocyc.. 
Com P VOL 18 pp. 334 to 336 (1982), J. Heterocycl. Chem. vol. 25, pp. 1321 to 1325 (1988), Japanese Patent Apph- 
cation Laid-Open (JP-A) No. 60-231766, and the like. 
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azo pigments, phthalocyanin Sased p gm^nte aThSZntS h P,9ment8, COndensed 320 P**™*. delate 

KS an^SSnbtriTalT <~d In proton JSE5S» 
CMC. 19861. MisninQaniyoOyoGijutsu ( Current Pigment Application Technology. publlshMby 

the like, naphthoquinone dyes described in JP-A Nos 5S-1 12793 .» 994704 i^oVo, «f 194595 and 
» 60-63744 and the like, squary.ium dyes described i No 5 e -J^JSEE. I J 3 " 6 ' 6 °" 52940 - 

XSJEr in JP ' B Nos 5 • ,35,4 8n<,5 ' 9702 < Ep °» 9B1 " M78 - w £££S «SSSE 
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[0065] Further, as other examples particularly preferable as dyes, near-infrared absorption dyes of formulae (I) and 
(II) described in USP No. 4,756,993 are listed. 

[0066] Since these pigments or dyes are used together with the above-mentioned specific infrared absorption agent, 
the addition amount when added is preferably from about 0.01 to 20 wt% based on the total amount of solid components 

5 constituting the image-formation layer. In the case of a dye, the addition amount is particularly preferably from 0 5 to 
10 wt% and in the case of a pigment, the addition amount is particularly preferably from 0.1 to 5 wt%. If the addition 
amount of the pigment or dye is less than 0.01 wt%, the effect of addition is not observable, and if over 20 wt%, there 
is a risk of an undesirable influence on the effect of increased sensitivity that is to be provided by the above-mentioned 
specific infrared absorption agent. 

10 [0067] As othercomponents of the image-formation material of the present invention, various known image-formation 
materials which can be recorded by radiation in the infrared range can be appropriately selected for use. 
[0068] First a recording layer of which solubility in an alkaline aqueous solution is changed by exposure with infrared 
light will be described. Such recording layers are classified into negative-type layers, in which alkali-developing property 
is decreased by exposure to infrared light, and positive-type layers, in which developing property increases instead. 

is [0069] As a negative-type recording layer, known negative-type polar-conversion matenal-based (changing between 
hydrophilicity and hydrophobicity), radical polymerization-based and acid catalyst crosslinking-based (including cation 
polymerization) recording layers are listed. Among these, radical polymerization-based and acid catalyst crosslmk.ng- 
based layers are particularly preferable from the standpoint of printing endurance. In these layers, a radical or acid 
generated by irradiation or heating acts as an initiator or catalyst, and compounds constituting the recording layer 

20 cause a polymerization reaction or crosslinking reaction, and cure, forming image portions. 

[0070] As a positive-type recording layer, known positive-type polar-conversion material-based (changing between 
hydrophobicity and hydrophilicity), acid catalyst decomposition-based and interaction release-based (heat-sensitive 
positive) recording layers are listed. Among these, particularly, positive-type polar conversion material-based layers 
obtained by thermal decomposition of sulfonate esters, and acid catalyst decomposition-based and interaction release- 

25 based layers are preferable from the standpoint of image quality. In these layers, by acid or heat energy generated by 
irradiation or heating, a bond of a polymer compound forming a layer is released or the like, leading to water-solubility 
or alkaline water-solubility, and such portions can be removed by development to form non-image portions. In any 
image-formation layer, a polymer compound which is insoluble in water and soluble in an alkaline aqueous solution is 
preferably contained as a layer constituent component, that is, as a binder. 

30 [0071] Next, image-formation layers are classified by image formation mechanism and descnbed in detail. 

<Radical polymerization layer> 

[0072] The radical polymerization layer which can be used in the image-foimation material of the present invention 
35 contains a compound that generates a radical due to light or heat (hereinafter, referred to as a radical generator) and 
a compound which can be radical-polymerized (referred to as a polymerizable compound). For example, a radical is 
generated from a radical generator in an exposed portion by irradiation with an infrared laser orthe like, and this radical 
acts as an initiator. Consequently, the polymerizable compound is cured by a radical polymerization reaction, to form 
an image portion. The combination of a radical generator and polymerizable compound to be used herein can be 
40 appropriately selected for use, providing the strength of a film formed by radical polymerization satisfies the require- 
ments of a recording layer. Further, for improvement of reactivity of the radical generator, promoters such as onium 
salts reducing agents and the like can also be used together therewith. As components which can be used in a radical 
polymerization layer, for example, compounds described as constituent components of a heat polymerizable recording 
layer in JP-A No. 8-1 08621 , compounds described as constituent components of a recording layer in JP-A No. 9-34110, 
45 and the like can also be preferably used. 

(Radical generator) 

[0073] As the radical generator used in the radical polymerization layer, known radical polymerization initiators used 
so in a polymer synthesis reaction for radical polymerization can be usually used without specific restriction. There are 
exemplified azobisnitrile-based compounds such as 2,2'-azobisisobutyronitrile, 2,2 , -azobispropionitrile and the like; 
organic peroxides such as benzoyl peroxide, lauroyl peroxide, acetyl peroxide, t-butyl perbenzoate, a-cumyl hydroper- 
oxide di-t-butyl peroxide, diisopropyl peroxy dicarbonate, t-butyl peroxy isopropyl carbonate, peracids, alkyl peroxy 
carbamates, nitrosoarylacylamines and the like; inorganic peroxides such as potassium persulfate, ammonium per- 
55 sulfate potassium perchlorate and the like; azo or diazo-based compounds such as diazoaminobenzene, p-nitroben- 
zenediazonium azobis-substituted alkanes, diazothioethers, arylazosulfones and the like; tetraalkyrthiuram disulfides 
such as nitrosophenylurea, tetramethylthiuram disulfide and the like; diaryl disulfides such as dibenzoyl disulfide and 
the like; dialkylxanthogenic disulfides, arylsurfines, arylalkylsulfones, 1-alkanesulfines and the like. 
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inn a J , aCt ' Vatlon f er ^ for generating the radical from the radical generator is preferably 30 kcal/mol or ™ 

is preferably from 0.05 to 50% by weiqht based on the iZ!!h! f .t 9enerator ' and an addition amount thereof 
this may vary depending on the L^nd used foT ' components in a recording , ay er, although 

(Pofymerizable compound) 
(Binder Resin) 



[0085] 



in the recording layer, a binder resin is used, if necessary. As the binder resin, polyester-based resins, poly- 
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for example, diallylphtha.ate resins and derivatives thereof, P^PV 18 "* * to " d ! n a "^ ^ eSically 
^rriinn to use because thev can be polymerized with the above-mentioned compound having an etnyienicauy 
SSSSJlSS. iT^Ln, oneresin selected from the above-mentioned resins, or two or more such res.ns 

1^!?^^^ these binder resins in an amount of 500 pans by weight or less, more preferab.y 200 

above-mentioned specific infrared absomtion agent to such a radical polymenzat.on layer. 
(Other compounds) 

•mm in the radical polymerization layer, various additives used together with conventionally known light-polymer- 

u-d in an amount which does not detract from the effect of the present ,n- 

rao n 89T' As these additives, heat polymerization inhibitors are listed. Specifteexamples the^findudeq^ne^ 
SS-J^^Wund. such as hydroquinone, pyrogallol, p-methoxypheno. catechol P 
h^,. n c ^sol and the like and these compounds are used in an amount of 10 parts by we.ght, preferably from 0.01 
fotpai" ^I'ghUor 1 00 Zl by weight the total amount of the pdymerizable compound having an ethylene 

S^So^i^r added as an oxygen quencher, N,N-dia,ky,ani,ine deHvatives such as com- 

I ^LribTd in USP No 4 772 541 column 1 1 , line 58 to column 1 2, line 35, and the l.ke are l.sted. 
SSf F "her f rimp^ng inm qualrty, plasticizers can be used. Examples include .exempted 
mafes ad^'other saturated or unsaturated carboxylates, citrates, epoxidated soy bean o,l, epoxidated Unseed o,l, 

SS X^^^ of the radfca, generator during heating 

lo use of Jao fd generator's also piferab.e. As this acid generator, those described in deta,. ,n exp.anation of the 

onTe 1 suIstratTo form the radical polymerization layer, and the amount applied is preferab.y from about 0.01 to 5.0 

overcoating layer as a filter agent, If necessary. 
<Acid crosslinking layer> 

crosslink ng agem ana H « alkali-solubility decreases, leading to insolub.lity in a developing agent. 

2ST Z£ S3 c osSng ^TgeXer having such a property, known layers having the same property can be 
Fortx^Dte the^re Ire listed layers composed of a radiation-sensitive composition conta.n.ng a resol resin, 

and hexafluorophosphonic acid are exemplified. 
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E!I c „ ' T' C ! t6nt Br0nSt6d 3CidS P referable - Examples thereof include onium salts, particularly iodo- 
rSiti? h P !?? Selen0nium ' diazonium and «onlum salts. Nonionic latent Brensted acids can also 
sent C. Br F'cF'or so h'« C ° mp ° UndS: RCH * X ' RCHX ^ RCX 3. R(CH a X) 2 and R(CH 2 X) 3 (wherein, X repre 
5 nro, I"n ? k \° * f R ,. represents an aroma t ic 9rou P , an aliphatic group or a bonded body of an aromatic 
s group and an aliphatic group) are listed. auc 

[0099] Furthermore, a recording layer containing an acid-crosslinkable compound described in JP-A 1 1 -9541 5 and 
a binding agent having high molecular weight are also listed as suitable examples. This is a photosensitive layer con- 
taining: a compound wh,ch can generate an acid when irradiated with an active beam, for example, salts of d^onium 
phosphonium, su fon.um .odonium and the like, organic halogen compounds, orthoquinone-diaz idesulfony chl ride' 
10 and orgamc metal/organic halogen compounds; and a compound having at least one bond which can cross ink in the 
presence of the above-mentioned acid, for example, an amino compound having at least two of SS^S 

^fiT 8 ' ace rr 6thyl 9r ° UPS aPd the ,,ke 38 ,UnCti0nal 9 roups > at ,east two-substituted nnJS£Zi£££ 
having an alkoxy methyl group, methylol group, acetoxymethyl group or the like as a functional group resol resins and 
furan res.ns, acrylic resins synthesized from specific monomers, and the like 
" [0100] The acid crosslinking layer of the present invention contains an acid generator, crosslinkinq aaent and binder 
polymer, and other components. Next, these compounds will be illustrated. crossi.nKing agent and binder 

(Acid generator) 

[0101] In the present invention, the compound which generates acid due to light or heat (acid generator) refers to a 
compound which ,s decomposed to generate acid by irradiation with infrared light or heating to 1 ZZ Tmore Z the 

lartflh^f 9 T T T SU ' tably US6d the Present inVention ' onium sa,ts such as ionium salts, sulfonium 
4^8 S^^^XZZ?™.. ^ ** m ^ compounds described in USP No. 

a sulfSeTon afi "t ? " Sted - ParticU,ar| y' iodonium salt ^ ionium salts and diazonium salts containing 

I 2^147 Z ^ '""J"! preferable - As the diazoniu ™ »«. diazonium compounds described in USP No 

arfj M T C T U f deSCrib6d USP N0 " 2 ' 632 ' 703 and dia2 ° resins bribed in JP-A Nos. 1 -1 02456 

and -102457 are also preferable. Benzyl sulfonates described in USP Nos. 5.135,838 and 5,200 544 are also pref 
erable. Further, active sulfonates and disulfonyl compounds described in JP-A Nos. 2-1 00054 2-1 00055 and 84444 
prafetble Additi ° na »* substituted with a ha,o alky., described in JP-A No. 7 271029 are a^ 

[0103] These acid generators are added into an acid crosslinking layer in a proportion of from 0.01 to 50% by weiaht 

SSSSI" J? ^ n ? ° f S0 ' id COm P° nents in the acid crosslinking layer, preferably from 0.1 to 40% by weighTand 
more preferably from 0.5 to 30% by weight. If the addition amount is less than 0.01 % by weiqht an imaae ™ 1 

SKF-iIIT addftion T unt is K over 50% by weight > staining ma * occur at no ° ZSti S my 

LboveJhtn C ° mpOUndS T 3 ^ 6 U56d a '° ne ° r in 3 comb 'nation of two or more, since the acid generators listed 
?™2 °! t decom P° sed also by irradiation with ultraviolet light, if a recording layer having such a form is used an 
.mage can be recorded not only by irradiation with infrared light but also by irradiaL with ultraviolet SgM 

4 ° (Crosslinking agent) 

[0105] The crosslinking agent which can be used in the acid crosslinking layer of the present invention is not oartic- 
u.ariy restncted providing it is a compound which can be cross.inked by action of an acid, and pre^bty uled are 

45 2 T ° ,,0Win9 96neral f0rmU ' a (5) < hereinafter . to as a low molecule pheno I derivSves 
r P " te) ' P°'y-" u clear type phenolic crosslinking agents having in the molecule thereof three or more phenoi 
nngs which have two or three hydroxymethy. groups on the rings, of the following genera, formula (6) ensures o 

^ZZX^T m0teCU ' e Phen °' dSriVatiVe With P ° ,y - nUClear tyPe Phen ° ,iC CrOSS,in "i ^TnZ a 



20 



25 



SO 




General formula (5) 
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30 [01 06] In this formula, Ar 1 represents an aromatic hydrocarbon ring optionally having a substituent. R 1 and Ft 2 may 
be the same or different. R 3 represents a hydrogen atom or a hydrocarbon group having 12 or less carbon atoms, m 
represents an integer from 2 to 4. n represents an integer from 1 to 3. X represents a divalent connecting group. Y 
represents a mono-valent to tetra-valent connecting group having the above-mentioned partial structure, or a functional 
group carrying a hydrogen atom at an end. Z is not present if Y is an end group, or represents a mono-valent to tetra- 

35 valent connecting group or functional groups present depending on the number of connecting groups of Y. 



40 




General formula (6) 



[0107] In this formula, A represents an r-valent hydrocarbon connecting group having 1 to 20 carbon atoms, and r 
represents an integer from 3 to 20. p represents an integer from 2 to 3. 

so [0108] Phenol derivatives of the general formula (5) are described in detail in Japanese Patent Application No. 
1 1 -35221 0 paragraph nos. [0098] to [01 55], submitted by the present applicant. Poly-nuclear type phenolic crosslinking 
agents having in the molecule three or more phenol rings having 2 or 3 hydroxymethyl groups on the rings, of the 
general formula (6), are also described in detail in the same specification, in paragraph nos. [0156] to [0165]. 
[0109] These crosslinking agents may be used alone or in a combination of two or more. 

55 [01 10] In the present invention, the crosslinking agent is used in an addition amount of from 5 to 70% by weight, 
preferably from 1 0 to 65% by weight based on the total weight of solid components in the acid crosslinking layer. If the 
addition amount of the crosslinking agent is less than 5% by weight, the film strength of an image part when an image 
is recorded will deteriorate, and if over 70% by weight, stability in storage will not be preferable. 
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[0111] As the binder polymer which can be used in the acid crosslinking layer of the present invention oolvmorc 
hydroxy! group or alkoxy group, foraxampla, subsdtuanls sued as halogan groups. cyanoXps andftaZ Ho^Jt 



R* 



55 



I 

CH 2 C 

ii General formula (7) 



(£>- 



(0-R S ) k 



m ml kT ST r 6 " 110 "' thou 9 h a homopolymer composed solely of a constituent unit of the genera, formula 
,^rr„^ 

gr£^^^ 

K. u^aST* maVbe " 8 """*"" P ° l>mer ' b ' 00k P *"' mer ' <""■ ><"»™ -« «» and a random 
El 1 ? m N !?H ,h * 7" descrtbea a "°volak rasln aunably usad in tha prasanl Inuenfca phanol nouol 

2 ooTalfd" HIT * moleoular waigdtof pralarably 1 ,000 o, mora, turthar pralarawy from 

to^OM numbar-auorag. molaoular walghl ot prafarably 1 .000 or mora, fudbar pralarably from 2 «£ 

i» u!^ polyd.spao.lry Is prarorably 1 or mora, and fumrar pmtambly from 1.1 to 10 

cs a p^raSr: 9 a ne,arocvcik: r "' 9 ,nai ^ - — — «- * - *. - »• — 

[0123] Also, ,n this acid crosslinking layer, sensitivity can be improved by inclusion of the infrared absorption agent. 
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[01 24] In forming this acid crosslinking layer, various additives such as a surfactant and the like can be used therewith 
for purposes of improving applicability and film quality and the like. MtalW(St H *™m 

[0125] As the positive recording layer, interaction releasing systems (heat sensit.ve positive), acid catalyst decom- 
position systems, and polarity-conversion systems are listed. These are described below in this order. 

interaction releasing system (heat sensitive positive)> 

[0126] The interaction releasing system is constituted of a water-insoluble polymer, an alkaline water-soluble poly- 
mer, and an infrared absorption agent. 

mi 271 Now the alkali-soluble polymer compound which can be used in a positive recording layer includes homopol- 
ymers containing an acidic group on the main chain and/or side chain of the polymer, copolymers thereof, and mixtures 

roiaw Among these, those having an acidic group exemplified in the following (1) to (6) on the main chain and/or 
side chain of the polymer are preferable from the standpoint of solubility in an alkaline developing solution, and from 
is the standpoint of manifestation of dissolution-suppressing ability. 

(1) Phenol group (-Ar-OH) 

(2) Sulfonamide group (-S0 2 NH-R) 

(3) Substituted sulfonamide-based acid group (hereinafter, referred to as "active imide group ) 

20 

[-S0 2 NHCOR, -S0 2 NHS0 2 R, -CONHS0 2 R] 



(4) Carboxyl group (-C0 2 H) 
25 (5) Sulfonic group (-S0 3 H) 

(6) Phosphoric group (-OPO a H 2 ) 

[0129] In the above (1) to (6), Ar represents a di-valent aryl connecting group optionally having a substituent, and R 
represents a hydrocarbon group optionally having a substituent. 
30 [01 30] Among alkaline water-soluble polymers having an acidic group selected from the above-mentioned (1 ) to (6), 
alkaline water-soluble polymers having (1) a phenol group, (2) a sulfonamide group and (3) an «^. m ^!^ 
most preferable from the standpoints of solubility in the alkaline developing solution, developing latitude, and sufficient 

ensuring of film strength. «\»_ / e \ 

[01 31 ] As alkaline water-soluble polymers having an acidic group selected from the above-mentioned (1 ) to (6), the 

35 following polymers are exemplified. 

(1 ) As an alkaline water-soluble polymer having a phenol group, for example, novolak resins such as polyconden- 
sates of phenol with formaldehyde; polycondensates of m-cresol with formaldehyde; polycondensates of p-creso 
with formaldehyde; polycondensates of m-/p-mixed cresol with formaldehyde: polycondensates of phenol, cresol 

40 (may be m-, p- orm-/p- mixed type) and formaldehyde, and the like; and polycondensates of pyrogallol with acetone 

are listed Further, copolymers obtained by copolymerizing a compound having a phenol group on the side chain 
are listed. Alternatively, copolymers obtained by copolymerizing a compound having a phenol group on the side 
chain can also be used. 

As the compound having a phenol group, acrylamides, methacrylamides, acrylates, methacrylates, hydroxy- 

45 styrenes and the like are listed. ,. Yin2l ., n 

The alkaline water-soluble polymer preferably has a weight-average molecular weight from 5.0 x 10 to 2.0 
x 10* and a number-average molecular weightfrom 2.0 x 102to 1.0 x 1 o* from the standpoint of image-formation 
Dropertv These polymers may be used alone, or in a combination of two or more. In the case of a combination, a 
polycondensate of phenol wtth formaldehyde having as a substituent an alkyl group having 3 to 8 carbon atoms, 
such as a polycondensate of t-butylphenol with formaldehyde and a polycondensate of octylphenol with formal- 
dehyde as described in USP No. 4123279, alkaline water-soluble polymers having a phenol structure hav.ng an 
electron attractive group on an aromatic ring as described in Japanese Patent Application No. 1 1 -4701 9 subm.tted 
previously by the present inventor, and the like may be used together. 

(2) As the alkaline water-soluble polymer having a sulfonamide group, for example, polymers constituted, as the 
main constituent component, of a minimum constituent unit derived from a compound having a sulfonamide group 
are listed As the above-mentioned compound, compounds havinginthemoleculeoneormoresulfonamidegroups 
in which at least one hydrogen atom is bonded to a nitrogen atom and one or more polymerizable unsaturated 
bonds are listed. Among others, low molecular weight compounds having in the molecule an acryloyl group, allyl 
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group or vinyloxy group and a substituted or mono-substituted aminosulfonyl group or a substituted sulfonylimino 
group are preferable. For example, compounds of the following general formulae 8 to 1 2 are listed. 



R 21 



CH 2 — C General formula (8) 

CO — X' — R 22 — S0 2 NH — R 23 



R 24 



_ u / General formula (9) 

CH 2 — C,^ 

zo CO — X 2 — R 25 — NH — SO? — R 26 



^R 2S 

CH 2 — C General formula (10) 

R 29 — S0 2 NH 2 

30 * * 



35 



40 



R 30 



CH 2 =C 



y General formula (1 1) 

^R 31 — O— Y 3 — R 32 — 



S0 2 NH — R 



R 34 



45 CH =af ^ 

2 \ General formula (12) 

R 35 -0 Y 4 — R 36 — NHS0 2 R 37 



50 



55 



In these formulae, each of X' and X2 independently represents -O- or -NF**-. EaC h of R* and R» in de D end- 

oro u D T reS T nt ^r ydr09en at ° m " " CH3 - EaCh ° f R22 ' R25 ' R29 ' R32 and R36 -dependents represents an a^lne 
group, a cycloalkylene group, an arylene group or an aralkylene group, having 1 to 1 2 carbon atoms and oSSy 

TcZL^T^ E r° h ° f R2? R33 '"gently represents ahydrogen atom or an X< 9 oup a 

7uZTl! T P ; o n 26 ary ' ° r an ara,kyl 9r ° UP ' haVi " 9 1 10 12 Carbon atoms and °P tional| y a substitue t 
Further, each of R26 and R 37 independently represents an alkyl group, a cycloa.kyl group an aryl group or an 
aralky. group, havmg 1 to 12 carbon atoms and optionally having a substituent. Each of R28 R30* 9 d R £ inde- 
pendently represents a hydrogen atom or -CH 3 . Each of R31 and R35 independently represents a single bond or 
an alkyl group, a cycloalkylene group, an ary.ene group or an aralkylene group, having 1 to 12 camon atoms and 
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optionally having a substituent. Each of Y3 and Y* independently represents a single bond or -CO. 

Among compounds of the general formulae 8 to 12, m-aminosulfonylphenyl methacrylate, N-<p-am.nosul o- 
nylphenyl) methacrylamide, N-(p-aminosulfonylphenyl)acrylamide and the like can be suitably used in the positive 
planographic printing material of the present invention. 

(3) As the alkaline water-soluble polymer having an active imide group, for example, polymers constituted, as the 
main constituent component, of a minimum constituent unit derived from a compound having an active im.de group 
are listed As the above-mentioned compound, compounds having in the molecule one or more active imide groups 
of the following structural formula and one or more polymerizable unsaturated bonds are listed. 

o 

I! 

C — N S 

II I H 

OHO 

Specifically, N-(p-toluenesulfonyl)methacrylamide, N-(p-toluenesulfonyl)acrylamide and the like can be suita- 

(4) As me alkaline water-soluble polymer having a carboxyl group, for example, polymers constituted, as the main 
constituent component, of a minimum constituent unit derived from a compound having in the molecule one or 
more carboxyl groups and one or more polymerizable unsaturated groups are listed. 

(5) As the alkaline water-soluble polymer having a sulfonic group, for example, polymers constituted, as the mam 
constituent component, of a minimum constituent unit derived from a compound having, in the molecule, one or 
more sulfonic groups and one or more polymerizable unsaturated groups are listed. 

(6) As the alkaline water-soluble polymer having a phosphate group, for example, polymers constituted, as the 
main constituent component, of a minimum constituent unit derived from a compound having in the molecule one 
or more phosphate groups and one or more polymerizable unsaturated groups are listed. 

The minimum constituent unit having an acidic group selected from the above-mentioned (1 ) to (6) constituting 
an alkaline water-soluble polymer to be used in the positive recording layer is not necessarily restncted to one 
kind specifically, and those obtained by copolymerizing two or more minimum constituent units having the same 
acidic group or two or more minimum constituent units having different acidic groups can also be used. 

In the above-mentioned polymers, compounds having an acidic group selected from (1) to (6 to be ^polym- 
erized are contained in the copolymer preferably in an amount of 1 0 mol% or more, and more preferably 20 mol /« 
or more. If less than 10 mol%, there is a tendency that developing latitude can not be sufficiently .mproved. 

<Acid catalysis decomposition system> 

[0132] A chemical amplification layer is preferably formed on an exposure surface of an uppermost layer of ^the 
recording layer, and contains, as an essential component, a compound which generates acid due to action of light or 
heat (acid generator), and a compound which manifests cleavage of a chemical bond using the generated acid as a 
catalvst to increase solubility in the alkaline developing solution (an acid-decomposable compound). 
r0133] The chemical amplification layer may further contain a polymer compound which is a binder component for 
forming this layer, or the above-mentioned acid-decomposable compound itself may be a polymer compound which 
performs the function of a binder component, or a precursor thereof. 

[Acid-decomposable compound] 

r0134] In the present invention, the compound which manifests cleavage of a chemical bond using the acid as a 
catalyst to increase solubility in the alkaline developing solution is, in other words, a compound having in the molecule 
a bonding group which can be decomposed by an acid. As such a compound, those described as (b) compound 
having at least one bond decomposable by an acid" in JP-A No. 9-171254 can be used. As the bond decomposable 
by an acid, for example, -(CH 2 CH 2 0) n - groups (n represents an integer from 2 to 5) and the like are Preferably listed. 
[01 35] Among such compounds, compounds of the following general formula (1 3) are preferably used from the stand- 
points of sensitivity and developing property. 
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£>— (OCH 2 CHjD m -OL.O-(CH 2 CH 2 0) n -— (~\ 

^-^(Fy General formula (13) 

[01 36] In this formula, each of R, R1 and R2 represents a hydrogen atom, alkyl group having 1 to 5 carbon atoms 
alkoxy group having 1 to 5 carbon atoms, sutfo group, carboxyl group or hydroxyl group? each of p q and r represems 
an integer from 1 to 3; and each of m and n represents an integer from 1 to 5 represents 
h°rInS JV h H above ; me " tione f d .g ener a' f^ula (13), alkyl groups represented by R, R1 and W may be linear or 
branched, and examples thereof include an ethyl group, propyl group, isopropyl group, butyl group tert-butvl qrouD 
penty. group and the like. As alkoxy groups, for examp.e, a methoxy group ethox? group, propo^ group to£25 
group, butoxy group, tert-butoxy group, pentoxy group and the .ike are listed. Sutfo groups and ca^oxyZoups incluS 
salts thereof. Among compounds of the general formu.a (13), those in which m and n are 1 or T^nZtZ T e t 
erable. Compounds of the general formula (13) can be synthesized by a known method P amcular| y P"* 

[0138] In addition as an acid-decomposable compound which can be used with the present invention there are 

55 ^ 26236^56 ,S5 & JT . JP " A Nee. 48-89603, 51-120714, 53-133429 5^12995 

oth ^ 56 " 17345 : impounds having a Si-O-C bond described in JP-A Nos. 60-37549 and 60-121446- and 
other acid-decomposable compounds described in JP-A Nos. 60-3625 and 60-10247 Further listed are eomnoi.nH, 
having a Si-N bond described in JP-A No. 62-222246, carbonates described in J P-A No 62-251 7^3 o^hoca^bonates 
2S IHrStS^ f 2 " 209451 • ° rth0titanates described in J P"A No. 62-280841 , orthosilicates^escri^l^n J^ A 
X \\ °! 2> aCeta ' S ' kSta,S orthoca rbonates described in JP-A Nos. 63-010153 9-171254 1055067 
10-111564 10-87733, 10-153853, 10-228102, 10-268507. 10-282648 and 10-282670, EP-0884547A1 and 
pounds having a C-S bond described in JP-A No. 62-244038. ' °° m 

[0139] Among the above-mentioned acid-decomposable compounds, particularly compounds havinq a C-O-C bond 
so VTZZTT™ 9 3 Si "°- C b ° nd ' orthoca *onates, acetals, ketals and si.yl ethers described in JP-A Nos 53-133429' 
30 56-17345, 60-121446, 60-37549. 62-209451, 63-010153, 9-171254. 10-55067, 10-111564 10 8^33 1o- SS' 

JrSSf 1 ° A 2 ' 1 °" 268507 ' 1 °- 282648 1 °- 282670 ' and EP-0884547A1 are preferable ' 
[01 40] Among these acid-decomposable compounds, polymer compounds which have in the main chain a repeatino 

ZE£!Z* mt ° f in ^ a ' kaline d6Vel0Ping S °' Uti0n iS increased bv the SenerSedTcSe 

35 Lddmin ™ ea S d - decom P° sable compounds may be used alone or in a combination of two or more. Regarding the 
addition amount, these compounds are added into the chemical amplification layer in a proportion of from 5 to 70% bv 
weight based on the total weight of solid components in the layer, preferably from 10 to 50% by weight and mo^e 
preferably from 15 to 35% by weight. If the addition amount is less than 5% by weight, staining of n7n image parS 

" are no? P Sb,e ^ ^ ^ b«m« InJchW That's, both ZTo22 

<Polarity-conversion system> 

vrrSfr O mTSr C0n ?T« material WhiCh ChangeS fr0m ' ip ° phi,ic t0 h V d «>P™c when heated is a material which 
vanes from a state in which affinity, such as swelling or dissolution or the like, is not manifested for water at nomud 
temperature to a state in which affinity is manifested for water. This variation may be or may not be a^ompanieo^v 
a chemical reaction. However, a variation accompanied by a chemical reaction i preferable since th 3 con 
version of polarity is ,arge. As such a polarity-conversion reaction, a reaction that'generates a hylphS group by 
heat is exemplified. As a hydrophilic substituent, acidic groups such as a phosphonfc group, sulfonic group carboxv^ 
group, sulfonamide, phenol and the like, a hydroxy! group, amino groups and the like, and onl^EES^ 

heTr^! "5 ' iSted - ReaCti ° nS are PrefSrable in WhiCh SUCh a 8ubstttue "t is manifested by ac "n o 

heat. As such a polanty-convers.on material, carboxylates described in JP-A No. 7-1 86562, photochromic compounds 

Tl7,S^L ": S - 9 ; 24 °H 14 K 8 ' 4 ' 44895 ' 8 " 3463 and 8 - 1564 ° 1i in ° r9aniC C0mp0U " ds clescZd in JpT No 
51-115101 , and compounds wh,ch can generate a sulfonic acid described in JP-A No. 10-282672 are listed Further 

olTlZ°T *? r e : D te ab0Ve - menti0 - d group are also used suitably. As s ch protective 

groups, those descnbed ,n "Protective Groups in Organic Synthesis" (Greene, Theodra W. and Wuts Peter G M 

^ eTV?;r enCe h PUb 'L Ca !: 0n) ' and " Pr0t6Ctin9 Gr ° UpS " (PhNip J - Kocisnski ' Ge -9 a Thieme VerLg k^™) are 
listed. These may have high molecular weight or low molecular weight. oiunganj are 
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[0143] The reaction temperature is preferably from 80°C to 300*0, particularly preferably from 120°C to 200°C. 
When the reaction temperature is lower, storage stability lowers, and when the reaction temperature is higher, sensitivity 
lowers. 

5 [Other components] 

[0144] In the image-formation material of the present invention, various additives can be further added, if necessary. 
For example addition of other onium salts, aromatic sulfone compounds, aromatic sulfonate compounds, poly-func- 
tional amine compounds and the like is preferable since a function to inhibit dissolution of an alkaline water-soluble 

10 polymer into a developing solution can be improved when such compounds are added. 

[0145] As the above-mentioned onium salts: diazonium salts, ammonium salts, phosphonium salts, lodonium salts, 
sulfonium salts, selenonium salts, arsonium salts and the like are listed. The onium salt is preferably added in an 
amount of from 1 to 50% by weight based on the total amount of solid components constituting the image-formation 
material, more preferably from 5 to 30% by weight, and particularly preferably from 10 to 30% by weight. 

15 [0146] ' Also, for the purpose of further improving sensitivity, cyclic acid anhydrides, phenols, and organic acids can 
be used together therewith. As a cyclic acid anhydride, phthalic anhydride, tetrahydrophthalic anhydride, hexahydroph- 
thalic anhydride, 3,6-endoxy-A4-tetrahydrophthalic anhydride, tetrachiorophthalic anhydride, maleic anhydride, chlo- 
romaleic anhydride, a-phenylmaleic anhydride, succinic anhydride, pyromellitic anhydride and the like described in 
USP No. 4,115,128 can be used. As a phenol, bisphenol A, p-nitrophenoL p-ethoxyphenol, 2,4,4'-trihydroxybenzophe- 

20 none 2,3,4-trihydroxybenzophenone, 4-trihydroxybenzophenone.. 4,4\4Mrihydroxytriphenylmethane, 4,4 , ,3 u ,4Met- 
rahydroxy-S^.S'^'-tetramethyltriphenylmethane and the like are listed. Further, as an organic acid, sulfonic acids, 
sulfinic acids, alkylsulfuric acids, phosphonic acids, phosphates and carboxylic acids and the like described in JP-A 
Nos. 60-88942 and 2-96755 and the like are listed. 

[01 47] The proportion of the above-mentioned cyclic acid anhydrides, phenols and organic acids present in the im- 
25 age-formation material is preferably from 0.05 to 20% by weight, more preferably from 0.1 to 15% by weight, and 
particularly preferably from 0.1 to 1 0% by weight. 

[0148] Further in addition to these, epoxy compounds, vinyl ethers, phenol compounds having a hydroxymethyl 
group and phenol compounds having an alkoxy methyl group described in JP-A No. 8-276558, and crosslinkable 
compounds having an alkali disolution-suppressing action described in JP-A No. 11-160860, submitted previously by 
30 the present inventor, and the like can be appropriately added, according to objectives. 

[01 49] Further in the printing plate of the present invention, nonionic surfactants as described in JP-A Nos . 62-251 740 
and 3-208514, and ampholyte surfactants as described in JP-A Nos. 59-0121044 and 4-13149 can be added for 
widening processing stability under developing conditions. 

[01 50] In the printing plate of the present invention, a printout agent for obtaining a visible image directly after heating 

35 by exposure, and a dye or pigment as an image coloring agent can be added. 

[0151] As the printout agent, there are typically listed combinations of organic dyes which can form a salt with a 
compound that releases an acid when heated by exposure (optical acid releasing agent). Specific examples include 
a combination of o-naphthoquinonediazide-4-sulfonic acid halogenide with a salt-forming organic dye described in JP- 
A Nos 50-36209 and 53-8128, and a combination of a trihalomethyl group with a salt-forming organic dye described 

40 in JP-A Nos. 53-36223, 54-74728, 60-3626, 61-143748, 61-151644 and 63-58440. As such a trihalomethyl group, 
oxazole-based compounds and triazine-based compounds are exemplified, and both of these are excellent in stability 
with the lapse of time, and give a clear printout image. 

[0152] As a coloring agent for an image, other dyes can be used in addition to the salt-forming organic dye described 
above Oil-soluble dyes and basic dyes are listed as suitable dyes, including salt-forming organic dyes. Specifically, 

45 oil Yellow #101 , Oil Yellow #103, Oil Pink #312, Oil Green BG, Oil Blue BOS, Oil Blue #603, Oil Black BY, ON Black 
BS Oil Black T-505 (these are manufactured by Orient Chemical Industry Co.), Victoria Blue, Crystal Violet (CI42555), 
Methyl Violet (CI42535), Ethyl Violet, Rhodamine B (CI145170B), Malachite Green (CI42000), Methylene Blue 
(CI52015) and the like are listed. Dyes described in JP-A No. 62-293247 are particularly preferable. These dyes can 
be added to a printing material in a proportion of from 0.01 to 10% by weight based on the total amount of solid 

so components in the printing material and preferably from 0.1 to 3% by weight. 

[0153] Further, a plasticizer may be added to the printing plate material of the present invention, for imparting flexibility 
of a film and the like, if necessary. For example, butylphthalyl, polyethylene glycol, tributyl citrate, diethyl phthalate, 
dibutyl phthalate, dihexyl phthalate, dioctyl phthalate, tricresyl phosphate, tributyl phosphate, trioctyl phosphate, tet- 
rahydrofurfuryl oieate, oligomers and polymers of acrylic acid and methacrylic acid, and the like are used. 

55 [0154] A recording layer coating solution containing the image-formation material of the present invention, or coating 
solution components of a desired layer such as a protective layer or the like, can be dissolved in a solvent and applied 
to a suitable substrate, to produce an image-formation material. Examples of the solvent herein used include, but are 
not limited to, ethylene dichloride, cyclohexanone, methyl ethyl ketone, methanol, ethanol, propanol, ethylene glycol 
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monomethyl ether, 1-methoxy-2-propanol, 2-methoxyethyl acetate. 1 -methoxy-2-propyl acetate, dimethoxyethane 

SSiff '? " T f 16, N ' N - dimeth y ,acetoamid «. N.N-dimethylformamide,Lra P me7hylurea, M-methylpySone' 
MM sutfox ide, sulfolane, y -butyrolactone, toluene, water and the like. These solvents can be used alone o „ 

5 21 t f 6 °m °f !° n ° f above - mentioned components (all solid components including additive) in the 
differs d^n?nf y 1 ? 5 ° % , by r i9ht C08tin9 am ° Unt after dryin 9 ' so,id component) on the subLtrate 
m«?i f? * 9 ? US6, 3 u ' S 6rab,y fr ° m °' 5 t0 50 in 9eneral ' for a Photosensitive printing plate. 
[0155] As the coating method, various methods can be used. For example, bar coater coating, rotation coating sorav 

coS'amount * C ° atin9 ' * C ° atin9 ' »«* C ° atin9 ' r °" COati " 9 and tha lik ° ™ 'isted When" the 

10 wS Z^ITTT^ aPParSnt S6nSitiVity inCreaS6S bUt the film pr °P ert y of the recordi "9 ^yer decreases. 

ESgi caTbe r.2LTT ,B '"w l"* f ° r eXamP ' e ' fluorine - based surfactants as described in JP-A No. 
62-170950 can be added to the record.ng layer coating solution using the image-formation material in the present 
invention A preferable addition amount is from 0.01 to 1% by weight, further preferably from 0.05 to 0 5% by weight 
based on the whole printing plate material. y 8 ' 

LnLTx a mn h .L S th b e Tf eUS | e H ,0rthe ima 9 e - formation material °f the present invention is a dimensionally stable plate, 
Tr, thi ,7 I ? ? * Paper ' Paper ' aminated With a plastic ( e -9- Polyethy.ene, polypropylene, polystyrene 
and the like) metal plates (e.g., aluminum, zinc, copper and the like), plastic films (e.g., cellulose ^acetatV 2l7u ose 

SSTSST "^l 0 " 316 ' Ce " Ul0Se Ce " Ul0Se aCState bUtyrate " Ce,lu,ose nitrate - Po yXtneleSh 

h p a te ; P H °^hy'ene, polystyrene, polypropylene, pofycarbonate, polyvinyl acetal and the like) paper laminated or 
deposited w.th metals as described above, and plastic films and the like m.naiea or 

20 ^teLrto^TSuZ^ " *~, ima9e - ,0 7 ati0n material ° f *» Pre-nt invention, polyester films and aluminum 
plates are preferable. Of these, an alum.num plate, which has excellent dimension stability and is relatively cheap is 
parfcularly preferable. A suitable aluminum plate is a pure aluminum plate or an alloy plate containing aluminum as 

wimTminZrv n i and ^I^T " h0tere e,6men,S - Further ' a ^ fi,m '^'nTeTo ^depoLd 

with aluminum may be permissible. As the hetero elements contained in the aluminum alloy, silicon iron manganese 

copper, -agnesium chromium, bismuth, nickel, titanium and the like are listed. The content of hetero etenTntein The 
alloy ,s at most 1 0% by weight. A particularly suitab.e aluminum in the present invention is pure aluminum However 
2ZT P l V PUrS : a,Um J n " m " diffiCU,tt ° producefrom the refining technology standpoint, trace founts o^tero 
ooZn 77 T f ThUS ' a ' UminUm P ' ate appli6d t0 the present invention * 'not specified regarding com- 

?^^mfnl a Lr t ,nUm TZ ° f COnventional, y kn °wn and used raw materia.s can be utilized appropriate* 

rl 1 s rlTn / US ! h6 Pr6Sent inVenti0 " h3S 3 thiCkneSS 0f about from 0-1 mm to 0.6 mm, preferably from 
0. 1 5 mm to 0.4 mm, and particularly preferably from 0.2 mm to 0.3 mm. 

[0159] Prior to roughening of the aluminum plate, there is conducted a degreasing treatment with for example a 

roTerTheTeaL 8 \T ^T* ?"T" ^ ^ for rem °™9 a -.ling oil from the suSace f necTs' ary 

™! L I treatment l or -"opening the surface of the aluminum plate may be conducted by various methods and 
X »u T' 6 ' e p f eCt6d by 8 meth0d ° f mecha "'oal roughening, a method of delving and rougheningtte 
^mtS2tT a ^K° r n a ^ h0d ° f S6,eCtiVely diSS ° ,Ving tne SUrface chemical, y As the mechanical So? 
orthe likelan be TJM T ^ meth0d ' bmSh P °' ishin9 meth0d - b,ast polishin 9 met hod, buff po.ishing method 
orthe like can be usecl As the electrochemical roughening method, there are methods conducted by arternating current 

40 Z ? ,n w h y dr ° cb,oric acid or ""no acid electrolytes. Further, a method obtained by combining bo h oXeTe 

40 can also be utilized, as disclosed in JP-A No. 54-63902. morning boot or inese 

mint 1 ,! oo A " /'^'""^P'^thf.s^aoe-roughened is subjected to an alkali etching treatment and neutralization treat- 

SilSJT* T „ SUbJ8Cted t0 an an ° diZing treatment f0r enhancin 9 water-retaining property and abraSon 

vTo^r^t T°f' * d6Sired AS th6 6leCtr0lyte USed in the an ° diZin9 treatment ° f ^e aluminum plate, use of 
various electrolytes for forming a porous oxide film is possible. In general, sulfuric acid, phosphoric acid oxa c acid 

SIS* 7 reatmen ' conditions of anodizing cannot be generally specified since they change variously depending on 
222JT T 96nera • " iS th * concentration of electrodes is from 1 to 80% by wefght 

n 0 l?L H Xhe *™ Unt ° f an anodi2ed film is less than 1 .0 g/m2, printing endurance will be insufficient, and non-image 

Tn wh£h , P £ n ° 9raph ' C Pnntin 9 p,ate wi » be easi| y wretched, leading to a tendency of so-called "scratch staS 
in which ink adheres to scratched parts in printing. fining 

55 ^umfn,, m Aft / r perf0m ' ,n f the an odizing treatment, a hydrophilization treatment is performed on the surface of the 
to exTo .e^dZTi.f' hydr0phili2ati0n r — "n the present invention, there is an a.ka.i meta, sflicate 
(for example, sodium silicate aqueous solution method as disclosed in USP Nos. 2 714 066 3 181 461 3 280 7^ 
and 3,902 734. In this method, the substrate is immersed in a sodium silicate aqueous solution or' eleliroiyzed ^ 
addition, there are methods of treatment with potassium zirconate fluoride, disclosed in JP-B No. a^SSS^SSZ 
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phosphonic acid as disclosed in USP Nos. 3,276,868, 4,153,461 and 4,689,272. 

[0165] The image-formation material of the present invention comprises a substrate carrying thereon a recording 
layer provided with the image-formation layer of the present invention. If necessary, a primer layer can be provided 
therebetween. 

5 [0166] As the primer layer components, various organic compounds can be used and, for example, selected from 
carboxymethylcellulose, dextrin, gum Arabic; phosphonic acids having an amino group such as 2-aminoethy I phos- 
phonic acid and the like; organic phosphonic acids such as phenylphosphonic acid, naphthylphosphonic acid, alkyl- 
phosphonic acid, glycerophosphonic acid, methylenediphosphonic acid, ethylene diphosphonic acid and the like op- 
tionally having a substituent; organic phosphoric acid such as phenylphosphoric acid, naphthylphosphoricacid, alkyl- 

10 phosphoric acid, glycerophosphoric acid and the like optionally having a substituent; organic phosphinic acids such 
as phenylphosphinic acid, naphthylhphosphinic acid, alkylphosphinic acid, glycerophosphinic acid and the like option- 
ally having a substituent; amino acids such as glycine, p-alanine and the like; and hydrochlorides of amines having a 
hydroxy group such as a hydrochloride of triethanolamine and the like; and two or more of these may be mixed for use. 
[0167] On a planographic printing plate produced as described above, image-wise exposure and developing treat- 

is ment are performed as usual. 

[0168] As the light source of an active beam used in image-wise exposure, solid lasers and semiconductor lasers 
radiating infrared light having wavelengths from 720 to 1200 nm and the like are listed. 

[01 69] In the present invention, light sources having emitting wavelengths from the near-infrared range to the infrared 
range are preferable, and solid lasers and semiconductor lasers are particularly preferable. 

20 [0170] As a development solution and replenishment solution for the image-formation material of the present inven- 
tion, conventionally known alkaline aqueous solutions can be used. For example, inorganic alkali salts are listed, such 
as sodium silicate, potassium silicate, sodium tertiary phosphate, potassium tertiary phosphate, ammonium tertiary 
phosphate, sodium secondary phosphate, potassium secondary phosphate, ammonium secondary phosphate, sodium 
carbonate,'potassium carbonate, ammonium carbonate, sodium hydrogen carbonate, potassium hydrogen carbonate, 

25 ammonium hydrogen carbonate, sodium borate, potassium borate, ammonium borate, sodium hydroxide, ammonium 
hydroxide, potassium hydroxide, lithium hydroxide and the like. Further, organic alkali agents are also used such as 
monomethylamine, dimethylamine, trimethylamine, monoethylamine, diethylamine, triethylamine, monoisopro- 
pylamine, diisopropylamine, triisopropylamine, n-butylamine, monoethanolamine, diethanolamine, triethanolamine, 
monoisopropanolamine, diisopropanolamine, ethyleneimine, ethylenediamine, pyridine and the like. 

30 [0171] These alkali agents are used alone or in a combination of two or more. 

[0172] Particularly preferable developing solutions among these alkali agents are silicate aqueous solutions of so- 
dium silicate, potassium silicate and the like. The reason for this is that developing property can be controlled by the 
concentrations and the ratio of silicon oxide Si0 2 , which is a component of a silicate, to an alkali metal oxide M 2 0. 
Alkali metal silicates as described in JP-A No. 54-62004 and JP-B No. 57-7427 are effectively used. 

35 [0173] Further, when development is effected using an automatic developing machine, it is known that a large number 
of photosensitive plates can be treated without changing the developing solution in a developing tank for a long period 
of time, by adding an aqueous solution (replenishment solution) having higher alkali strength than the developing 
solution to the developing solution. This replenishment method is also preferably applied in this invention. Various 
surfactants and organic solvents can be added to the developing solution and replenishment solution, if necessary, for 

40 purposes of enhancing promotion/suppression of the developing solution, dispersion of development residue and ink- 
affinity of image parts of the printing plate. As preferable surfactants, anionic, cationic, nonionic and ampholyte sur- 
factants are listed. 

[01 74] Reducing agents can also be added to the developing solution and replenishment solution as necessary, such 
as hydroquinone, resorcin, and sodium salts and potassium salts and the like of inorganic acids such as sulfurous acid, 
45 hydrogensulfurous acid and the like. Further, organic carboxylic acids, defoaming agents and hard water softening 
agents can also be added, if necessary. 

[0175] The printing plate subjected to development treatment using the above-mentioned developing solution and 
replenishment solution is subjected to post-treatment with a washing solution, a rinse solution containing surfactants 
and the like, or a de-sensitizing solution containing gum Arabic and a starch derivative. As a post-treatment when the 
so image-formation material of the present invention is used for a printing plate, these treatments can be variously com- 
bined and used. 

[0176] Recently, automatic developing machines for printing plates have been widely used for rationalization and 
standardization of plate production work in plate production and printing industries. These automatic developing ma- 
chines are, in general, composed of a development section and a post-treatment section, and have an apparatus for 
55 transporting a printing plate, treating solution vessels, and a spray apparatus. A developing treatment therein is con- 
ducted by spraying treating solutions sucked up by pumps through spray nozzles while horizontally transporting a 
printing plate which has been exposed. Further, recently, there is also known a method in which a printing plate is 
treated by being immersed and transported by a submerged guide roll in a treating solution vessel filled with a treatment 
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solution In such automatic treatment, treatment can also be conducted while replenishing a replenishment solution to 
the treatment solution based on treatment amount, working time and the like. 

[01 77] Further, a so-called disposable treatment method in which treatment is effected with a substantially unused 
treating solution can also be used. 

!° 1 J 81 ■? P n ° tosensitive Planographic Printing plate using the image-formation material of the present invention will 
be described. When a planographic printing plate obtained by image-wise exposure, development, water-washing and/ 
or rinse and/or gum-drawing carries unnecessary image parts (for example, a film edge trace of an original picture film 
and the hke), the unnecessary image parts should be eliminated. For such elimination, a method, for example as 
described in JP-B No. 2-13293, in which an elimination solution is applied to the unnecessary image parts left as is 

^.p a V m" LTh ^o en WaShSd With W3ter iS P referab| y "sed. However, a method can also be used, as described 
in JP-A No. 59-1 74842, ,n which an active beam introduced through an optical fiber is allowed to irradiate the unnec- 
essary image parts before development. 

[0179] The planographic printing plate obtained as described above can be, after application of desensitizing gum 

is TJ^T^' 1 ! ° 8 Printin9 Pr0CeSS ' ' f 3 P lan °9rahpic printing plate having higher printing endurance is 
'5 desired, a burning treatment is performed. 

[0180] When a planographic printing plate is subjected to the burning treatment, it is preferable to conduct a treatment 
^ a S " rfaCe f sm ° oth ' n 9 soluti °n as described in JP-B Nos. 61-2518 and 55-28062, JP-A Nos. 62-31859 and 
61-159655, before the burning treatment, 

[0181] As this treatment a method in which the surface smoothing solution is applied to the planographic printing 
plate using a sponge or absorbent cotton impregnated with this so.ution, a method in which the printing plate is im 

11Z J J T f U UT Sm °° thin9 SO ' Uti0n t0 6ffeCt COatin 9 onto the P |ate - a method Somatic 

coaler, and the like can be applied. Further, more preferable results are obtained if, after coating, the applied amount 
is made uniform by a squeegee or squeeze roller. amount 

E™l lu 6 ° f the SUrfaCe smoothin 9 solution a PPlie° is, in general, suitably from 0.03 to 0.8 g/ m 2 (dry weight) 

1 . P ? t n °9^P h ' c P rintin 9 P 1 ^ onto which the surface smoothing agent has been applied is dried if necessary,' 
and then heated to a high temperature by a burning processor (for example, a burning processor: "BP-1 300" available 

IT* " h t * ) ° r " ke - ' n thiS CaSe ' * iS PrSferable that the heatin 9 temperature is from 1 80 to 300'C 

««« X 9 ' S ° m t0 20 minUtSS ' de P endin 9 on the kinds of image-foiming components 
h ,!TJt ? the + plan °9 ra P hic P/^ting plate which has been subjected to the burning treatment, conventionally con- 
ducted treatments such as washing with water, gum-drawing and the like can be performed appropriately if necessary. 
However, if a surface smoothing solution containing a water-soluble polymer compound or the like is used, so-called 
desensitizing treatments such as gum drawing and the like can be omitted 

[0185] The planographic printing plate obtained by such treatments is subjected to treatment in an offset printing 
machine, and used for printing a large number of sheets. K"»u"8 

EXAMPLES 

[01 86] The following examples will illustrate the present invention, but do not limit the scope of the present invention. 
40 [Synthesis of infrared absorber] 

1. Synthesis of exemplary compound (IR-5) included in general formula (1) 

SlrLn! rK ° f P ", t0 t IUeneSUlf0nyl Ch ' 0ride and 18 2 9 ° f 1H ' 1H ' 2H ' 2H-perf.uorooctan-1-ol were dissolved in 50 ml 
foSSl tT , ^ St,rred Wn " e C ° 0,ing With iCe> and 5 6 9 of tnethylamine was added to this dropwise over 

Z Ltf th 7 ^ °T niC '! yer W3S eXtraCtSd Wit " ethyl acetate < washed wiln water - and then dried over sodium 
toterfesulonate ^ redUC6d PrSSSUre t0 ° btain 24 4 9 of 1H ' 1H ' 2H > 2H-perfluorooctyl p- 

fn ™ J 71901 1 ^ 2H ' ^-P^ 1 "^ 00 ^ 1 P-toluenesulfonate and 4.78 g of 2,3,3-trimethylindolenine were mixed 
n a react,on vessel and this mixture was heated at 1 0O'C and stirred for 1 hour. This reaction solution was cooled to 

wi wT t t b 07 TJ J, aCSt,C an T ride ^ addSd ' thS miXtUre WaS Stirred for 10 minutes while coo ing 
wrth water. 6.07 g of triethylamme was slowly added dropwise to the reaction solution, and the mixture was stirred for 

wi^wate r e htl m R T tU r^ The WaS ^ to ab ° Ut °° C - A preci ^ ate was fi,trated ' and washed 

ZlLZ V 5 9 ° f thS exem P ,ar V impound (IR-4) (^,=795 nm. £ =270,000, in methanol) 

mihi to° T 6 ' '°? ° f f ° 9 ° f the exem P'ary compound (IR-4) were substituted by perchlorate ions by an ordinary 
method, to obtain 4.3 g of an exemplary compound (IR-5) (X mai! =795 nm, e=270,000, in methanol) 
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2. Synthesis of exemplary compound (IR-18) included in general formula (2) 

[0190] 19 g of 1H, 1H, 2H, 2H-perfluorooctanethiol and 2.70 g of sodium methoxide were dissolved in 100 ml of 
methanol, and to thus solution was added, a little bit at a time, 37.8 g of 2-(2-(2-chloro-3-(2-(1 ,3-dihydro-1 , 1 ,3-trimethyl- 
5 2H-benzo[e]-indol-2-ylidene)-ethylidene)-1 -cyclohexen- 1 -yl)-ethenyl)-1 ,1 ,3-trimethyl- 1 H-benz[e]indolium, p-toluene 
sulfonate (a compound used as infrared absorption agent in JP-A No. 7-271029, Example (1)) portion-wise while stirring 
at room temperature. After stirring for 4 hours, the reaction solution was poured into 1 ,000 ml of water. A precipitate 
was filtrated off, and washed with water to obtain 27.5 g of the exemplary compound (IR-1 8) (2^=820 nm, e =230,000, 
in methanol). 

10 

3. Synthesis of exemplary compound (IR-24) included in general formula (3) 

[0191] 51.8 g of 2-(N-ethylanilino)ethanol and 31.7 g of triethylamine were dissolved in 320 ml of acetone, and to 
this solution 24.9 g of acetyl chloride was slowly added dropwise while stirring under ice cooling. This mixture was 
15 stirred for 3 hours at room temperature, and the reaction solution was poured into 500 ml of water. An organic layer 
was extracted with ethyl acetate, washed with water, and then dried over sodium sulfate. The solvent was distilled off 
under reduced pressure to obtain 64.9 g of 2-(ethylphenylamino)ethyl acetate. 

[0192] To 16.1 g of dimethylformamide was dropwise added 33.7 g of phosphoryl chloride while stirring under ice 
cooling. Further, 30 ml of a solution of 41 .5 g of 2-(ethylphenylamino)ethyl acetate in dimethylformamide was added 

20 dropwise, and this mixture was stirred for 5 hours at 40°C. This reaction solution was poured into 1 ,000 ml of sodium 
acetate aqueous solution. An organic layer was extracted with ethyl acetate, washed with water, and then dried over 
sodium sulfate. The solvent was distilled off under reduced pressure, and the resulting coarse product was purified by 
silica gel column chromatography to obtain 35.3 g of 2-(ethyl(4-formylphenyl)amino)ethyl acetate. 
[0193] 23.5 g of 2-(ethyl(4-formyiphenyl)amino)ethy1 acetate, 4.91 g of cyclohexanone and 150 ml of ethanol were 

25 mixed and to this was added an aqueous solution (25 ml) of 2.2 g of sodium hydroxide while stirring at 50°C. This 
mixture was further stirred for 5 hours. After cooling to room temperature, a precipitate was filtrated, and washed with 
a small amount of ethanol and water to obtain 41.5 g of 2,6-bis((4-(ethyl(2-hydroxyethyl)amino)phenyl)methylene) 
cyclohexan-1-on e. 

[0194] 35.9 g of 2,6-bis((4-(ethyl(2-hydroxyethyl)amino)phenyl)methylene)-cyclohexan-1-one, 16.2 g of triethyl- 
30 amine and 160 ml of acetone were mixed and to this was added 69.2 g of perfluorooctanoyl chloride while stirring 
under ice cooling. After stirring for 4 hours at room temperature, this reaction solution was poured into 900 ml of water, 
and a precipitate was filtrated to obtain 89.3 g of 2,6-bis((4-(ethyl(2-perfluorooctanoyloxyethyl)amino)phenyl)methyl- 
ene)cycl ohexane-1-one. 

[0195] 24.8 g of 2 : 6-bis((4-(ethyl(2-perfluorooctanoyloxyethyl)amino)phenyl)methylene)cycl ohexane-1-one, 150 g 
35 of tetrahydrofuran and 1 00 g of tetrahydrofurfuryl alcohol were mixed, and to this was added 0.76 g of sodium borate 
hydride while stirring. This mixture was stirred for 6 hours at 50°C. To this was added 20 g of acetic acid and 3.7 g of 
a 60% perchloric acid aqueous solution, and a precipitate was filtrated off to obtain 1 6.1 g of the exemplary compound 
(IR-24) (^^=782 nm, e=1 90,000, in acetone). 

40 4. Synthesis of exemplary compound (IR-29) included in general formula (4) 

[0196] 14.3 g of stearylmercaptane, 2.70 g of sodium methoxide and 500 ml of methanol were mixed, and to this 
solution was added, a little bit at a time, 37.8 g of 2-(2-(2-chloro-3-(2-(1 ,3-dihydro-1 ,1 ,3-trimethyl-2H-benzo[e]-indol- 
2-ylidene)-ethylidene)- l-cyclohexen-1-yl)-ethenyl)-1,1,3-trimethyl-1H-benz[e]indolium, p-toluene sulfonate (the com- 
45 pound used as the infrared absorption agent in JP-A No. 7-271029, Example (1)) while stirring at room temperature. 
After stirring for 4 hours, this reaction solution was poured into 1 ,000 ml of water. A precipitate was filtrated off, and 
washed with water to obtain 26.8 g of the exemplary compound (IR-29) (^^=814 nm, e=260,000, in methanol). 

(Example 1: example of a positive image-formation material) 

50 

[Production of substrate] 

[01 97] An aluminum plate (material 1 050) having a thickness of 0.3 mm was degreased by washing with trichloroeth- 
ylene. Then, the surface thereof was grained using a nylon brush and a pumice-water suspension of 400 mesh, and 
55 washed thoroughly with water. This plate was immersed in a 25% aqueous sodium hydroxide solution at 45°C for 9 
seconds to effect etching, and washed with water, then further immersed in a 20% nitric acid solution for 20 seconds, 
and washed with water. The etched amount of the grained surface in this procedure was about 3 g/m 2 . Then, the plate 
was treated with a current density of 15 A/dm 3 using 7% sulfuric acid as an electrolyte, to form thereon a direct current 
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anodized film of 3 g/m*. Then, the plate was washed with water and dried, a primer solution described below was 
applied thereto, and the film was dried at 90°C for 1 minute. The amount of the film applied after drying was 1 0 mg/ m 2 

-Primer solution- 

5 

[0198] 



p-Alanine 


0.5 g 


Methanol 


95 g 


Water 


5g 



[0199J On the obtained substrate, the following photosensitive layer coating solution [A] was applied to give a coating 
amount of 1 .8 g/m 2 , to obtain a planographic printing plate [A-1]. 

(Photosensitive layer coating solution [A]) 

[0200] 



20 • m.p-Cresol novolak (m/p ratio = 6/4, weight-average molecular weight 3,500, containing unreacted cresol 0 5% 
by weight) 1.0 g 

Infrared absorption agent (exemplary compound IR-5) 0.2 g 

• Dye obtained by setting counter ion in Victoria Pure Blue BOH to 1 -naphthalenesulfonate anion 0 02 g 

• Fluonne-based nonionic surfactant (trade name: Megafac F-1 77, Dainippon Ink & Chemicals Inc ) 0 05 a 
25 • y-Butyrolactone 3g y 

Methyl ethyl ketone 8 g 
1-Methoxy-2-propanol 7g 



(Examples 2 and 3) 

30 

[0201] Planographic printing plates [A-2] and [A-3] were obtained in the same manner as in Example 1 except that 
the infrared absorption agent compounded in the photosensitive layer coating solution [A] in Example 1 was replaced 
with the exemplary compounds described in the following table 1 . 

35 (Comparative Example 1 ) 



[0202] A planographic printing plate [A-C] was obtained in the same manner as in Example 1 except that the infrared 
absorption agent compounded in the photosensitive layer coating solution [A] in Example 1 was replaced with IR-792 
perchlorate (manufactured by Sigma Aldrich Japan K.K.) having the following structure. 




V>IU4 

IR-792 perchlorate 
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(Example 4) 

[0203] The following photosensitive layer coating solution [B] was applied to a substrate obtained in the same manner 
as in Example 1 such that a coating amount was 1 .6 g/nrv*, to obtain a planographic printing plate [B-1 ]. (Photosensitive 
5 layer coating solution [B]) 

. m,p-Cresol novolak (m/p ratio = 6/4, weight-average molecular weight 3,500, containing unreacted cresol 0.5% 

by weight) 0.3 g 
. Copolymer 1 described in JP-A No. 11-348443 0.7 g 
10 . Bis(4-hydroxyphenyl)sulphone 0.1 g 

Infrared absorption agent (exemplary compound IR-5) 0.15 g 

p-Toluenesulfonic acid 0.002 g 
- Dye obtained by setting counter ion in Victoria Pure Blue BOH to 1 -naphthalenesulfonate anion 0.02 g 
. Fluorine-based nonionic surfactant (trade name: Megaf ac F-1 77, Dainippon Ink & Chemicals Inc.) 0.05 g 
15 . y -Butyrolactone 8 g 

Methyl ethyl ketone 8 g 

1-Methoxy-2-propanol 4g 

(Examples 5 to 6) 

20 

[0204] Planographic printing plates [B-2] and [B-3] were obtained in the same manner as in Example 4 except that 
the infrared absorption agent compounded in the photosensitive layer coating solution [B] in Example 4 was replaced 
with the exemplary compounds described in the following table 1 . 

25 (Comparative Example 2) 

[0205] A planographic printing plate [B-C] was obtained in the same manner as in Example 4 except that the infrared 
absorption agent compounded in the photosensitive layer coating solution [B] in Example 4 was replaced with IR-792 
perchlorate (manufactured by Sigma Aldrich Japan K.K.). 

30 

[Evaluation of performance of planographic printing plates] 

[0206] Regarding the positive planographic printing plates of Examples 1 to 6 and Comparative Examples 1 and 2 
produced as described above, evaluation of performance was conducted according to the following standards. Eval- 
35 uation results are shown in Table 1 . 

-Sensitivity- 

[0207] The obtained planographic printing plates were exposed using a semiconductor laser having an output of 500 
40 mW a wavelength of 830 nm and a beam diameter of 1 7 |im (1/e*) at a main scanning rate of 5 m/sec. Then, devel- 
opment was conducted using an automatic developing machine (manufactured by Fuji Photo Film Co., Ltd.; trade 
name- PS Processor 900 VR) charged with a developing solution DP-4 and a rinse liquid FR-3 (1 :7), both manufactured 
by Fuji Photo Film Co., Ltd. In this procedure, DP-4 was diluted with water at 1:8. Line widths of non-image parts 
obtained using this developing solution were measured, and an irradiation energy of the laser that corresponded to 
45 these line width was calculated as sensitivity. Values of measured sensitivity are shown in Table 1 . 
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Table 1 



5 




Planographic 


Infrared absorption 


Sensitivity 






printing plate 


agent 


(mJ/cm 2 ) 


10 


Example 1 


A-l 


IR-5 


175 




Example 2 


A-2 


IR-18 


175 


15 


Example 3 


A-3 


IR-29 


185 


20 


Comparative 
Example 1 


A-C 


IR-792 perchlorate 


210 




Example 4 


B-l 


IR-5 


160 


25 


Example 5 


B-2 


IR-18 


165 




Example 6 


B-3 


IR-24 


155 


30 


Comparative 
Example 2 


B-C 


IR-792 perchlorate 


190 



[0208] As is apparent from Table 1 , it was found that a planographic printing plate using the image-formation material 
35 of the present invention has higher sensitivity and more excellent image-forming property as compared with a known 
infrared absorption agent. 

(Examples 7 to 10: examples of negative image-formation materials) 
*o (Photosensitive layer coating solution [C]) 
[0209] 

Diazonium salt of general formula (1) used in Example 1 described in JP-A No. 11-352679 0.15 g 
45 . Infrared absorption agent (exemplary compound IR-5) 0.1 0 g 

Poly p-hydroxystyrene resin (weight-average molecular weight 1 0,000) 1 .5 g 
Crosslinking agent (having the structure below) 0.50 g 

Fluorine-based nonionic surfactant (trade name: Megafac F-1 77, Dainippon Ink & Chemicals Inc.) 0.03 g 
Methyl ethyl ketone 15 g 
50 • 1-Methoxy-2-propanol 10 g 
Methyl alcohol 5 g 
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10 



15 




20 



25 



30 



Crosslinking agent 

[0210] In a photosensitive layer coating solution [C] having the above-mentioned composition, the kind of infrared 
absorption agent was changed as shown in Table 2, to obtain four kinds of coating solution [C-1] to [C-4]. These 
solutions were applied in the same manner as in Example 1, and dried at 100-C for 1 minute, to obta.n negative 
olographic printing plates [C- 1 ] to [C-4] as Examples 7 to 1 0. The coating weight after drying was 1 .3 g/mj. 
[021 11 The obtained negative planographic printing plates [C-1 ] to [C-4] were exposed with a semiconductor laser 
emitting infrared light having a wavelength of 830 nm, the same as in Example 1. After exposure, the plates were 
heated for 1 minute in an oven at 1 40'C, and then passed through an automatic developing machine charged with the 
developing solution DP-4 (1 :4) and rinse liquid FR-3 (1 :7), manufactured by Fuji Photo Film Co., Ltd. In each case, an 
excellent negative image was obtained. 



35 



40 



(Comparative Example 3) 

[021 2] A negative planographic printing plate [C-C] (Comparative Example 3) was obtained in the same manner as 
in Examples 7 to 1 0, except that the infrared absorption agents used in Examples 7 to 1 0 were replaced with IR-792 
perchlorate in the photosensitive layer coating solution [C]. ^ ^ , + 

[021 3] The obtained planographic printing plate [C-C] was subjected to exposure, heat treatment and development 
in the same manner as for Examples 7 to 1 0, and sensitivity was measured in the same manner as for Examples 1 to 
6. The results are shown in Table 2. 
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Table 2 



10 



15 



20 





Planographic 
printing plate 


Infrared absorption 
agent 


Sensitivity 
(mJ/cm 2 ) 


Example 7 


C-l 


IR-5 


125 


Example 8 


C-2 


IR-38 


115 


Example 9 


C-3 


IR-24 


115 


Example 10 


C-4 


IR-29 


125 


Comparative 
Example 3 


C-C 


IR-792 
perchlorate 


160 



25 



[0214] As is apparent from Table 2, it was found that, also in the case of using a negative image-formation material, 
a planographic printing plate using the infrared absorption agent of the present invention has higher sensitivity and 
more excellent image-forming property as compared with a known infrared absorption agent. 

(Examples 11 to 12: examples of negative image-formation material) 

30 (Photosensitive layer coating solution [D]) 

[0215] 

0.67 g 



35 



40 



lodonium salt of the structure below 
Infrared absorption agent 0.27 g 

Allyl methacrylate-methacrylic acid copolymer (molar ratio 87:1 3, MW=1 00,000) 3.3 g 
Dipentaerythritol hexaacrylate 3.3 g (DPHA)[manufactured by Nippon Kayaku Co., Ltd.] 
Dye obtained by setting counter ion in Victoria Pure Blue BOH to 1-Naphthalenesulfonate anion 
Fluorine-based nonionic surfactant (trade name: Megafac F-177, Dainippon Ink & Chemicals Inc.) 
Methyl ethyl ketone 33 g 
1 -Methoxy-2-propanol 20 g 
Methyl alcohol 26 g 



0.13 g 
0.1 g 
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15 



Iodonium salt 



20 



25 



[0216] In a photosensitive layer coating solution [D] having the above-mentioned composition, the kind of infrared 
absorption agent was changed as shown in Table 3 to obtain two kinds of coating solution, [D-1] and [D-2]. These 
solutions were applied on to a substrate in the same manner as for Example 1 , and dried at 1 1 5*C for 45 seconds, to 
obtain negative planographic printing plates [D-1] and [D-2] as Examples 11 and 12. The coating weight after drying 
was 1 4 g/m 2 . 

[0217] The obtained negative planographic printing plates [D-1 ] and [D-2] were exposed with a semiconductor laser 
emitting infrared light having a wavelength of 830 nm, the same as in Examples 1 to 1 0, and then passed through an 
automatic developing machine charged with DN-3C (1 :2), a developing solution manufactured by Fuji Photo Rim Co., 
Ltd., and the rinse liquid FR-3 (1:7). In both cases, an excellent negative image was obtained. 



(Comparative Example 4) 

so [021 8] A negative planographic printing plate [D-C] (Comparative Example 4) was obtained in the same manner as 
in Examples 11 to 12 except that the infrared absorption agent in the photosensitive layer coating solution [D] used in 
Examples 11 to 12 was replaced with IR-786 perchlorate (manufactured by Sigma Aldrich Japan KX.),. 
[0219] The obtained planographic printing plate [D-C] was subjected to exposure, heat treatment and development 
in the same manner as for Examples 11 to 12, and sensitivity was measured in the same manner as for Examples 1 

35 to 1 0. The results are shown in Table 3. 
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Table 3 



— ^ 


Piano graphic 
printing plate 


inirarea 
absorption agent 


Sensitivity ' 
(mJ/cm 2 ) 


Example 1 1 


JJ- 1 


TIP 1 Q 


1 4H 


Example 12 


D-2 


IR-29 


145 


Comparative 
Example 4 


D-C 


IR-786 
perchlorate 


160 



[0220] From the results shown in Table 3, it was found that both of the planographic printing plates of Examples 11 
and 12 had higher sensitivity and more excellent image-forming property as compared with that obtained by using a 
known infrared absorption agent. 

[0221] From the above-described examples, it was found that the present invention can provide an image-formation 
material having high sensitivity and also excellent image-forming property, by use of the above-described specific 
infrared absorption agent. 

[0222] Further, a planographic printing plate using this image-formation material can perform direct plate production 
with an infrared laser, and has high sensitivity and excellent image-forrning property. 

[0223] The image-formation material of the present invention shows high sensitivity to an infrared laser and excellent 
image formation property. Further, a planographic printing plate using this image-formation material provides effects 
such that direct plate production is possible with an infrared laser, sensitivity is high and image formation property is 
excellent. 



Claims 

1 . A heat mode-applicable image-formation material comprising: 

a substrate; and 

an image-formation layer on the substrate which contains an infrared absorption agent having at least one 
surface orientation group in a molecule thereof, solubility of said image-formation layer in an alkaline aqueous 
solution being changeable by action of near-infrared range radiation. 

2. An image-formation material according to claim 1 , wherein said infrared absorption agent is an infrared absorber 
having at least one surface orientation group selected from fluorine-containing substituents and long chain alkyl 
groups. 

3. An image-formation material according to claim 1 , wherein said infrared absorption agent has absorption at a 
wavelength from 720 nm to 1200 nm. 

4. An image-formation material according to claim 1 , wherein said infrared absorption agent is contained in an amount 
of from 0.01 to 50% by weight with respect to total solids of said image-formation layer. 

5. An image-formation material according to claim 1 , wherein said image-formation layer is a positive-type image- 
formation layer. 

6. An image-formation material according to claim 1 , wherein said image-formation layer is a negative-type image- 
formation layer. 

7. An image-formation material according to claim 5, wherein said image-formation layer comprises an interaction 
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releasing system. 

8. An image-formation material according to claim 1 , wherein said image-formation layer comprises a radical polym- 
erization layer containing a radical generator and a polymerizable compound. 

9. An image-formation material according to claim 8, wherein said radical generator is contained in an amount of 
from 0.5 to 30% by weight with respect to total solids of said radical polymerization layer. 

1 0. An image-formation material according to claim 8, wherein said polymerizable compound has in a molecule thereof 
10 at least two acrylic or methacrylic groups. 

1 1 . An image-formation material according to claim 7, wherein said image-formation layer comprises a radical polym- 
erization layer containing a radical generator and a polymerizable compound. 

is 12. An image-formation material according to claim 11, wherein said radical generator is contained in an amount of 
from 0.5 to 30% by weight with respect to total solids of said radical polymerization layer. 

13. An image-formation material according to claim 1 1 , wherein said polymerizable compound has in a molecule there- 
of at least two acrylic or methacrylic groups. 

20 

14. An image-formation material according to claim 1 , wherein said image-formation layer comprises an acid crosslink- 
ing layer containing an acid generator and a crosslinking agent. 

15. An image-formation material according to claim 14, wherein said acid generator is contained in an amount of 0.01 
25 to 50% by weight with respect to total solids of said acid crosslinking layer. 

16. An image-formation material according to claim 14, wherein said crosslinking agent is contained in an amount of 
from 5 to 70% by weight with respect to total solids of said acid crosslinking layer. 

30 17. An image-formation material according to claim 7, wherein said image-formation layer comprises an acid crosslink- 
ing layer containing an acid generator and a crosslinking agent. 

18. An image-formation material according to claim 1 7, wherein said acid generator is contained in an amount of 0.01 
to 50% by weight with respect to total solids of said acid crosslinking layer. 

19. An image-formation material according to claim 1 7, wherein said crosslinking agent is contained in an amount of 
from 5 to 70% by weight with respect to total solids of said acid crosslinking layer. 

20 An image-formation material according to claim 1 , comprising an acid-decomposable compound, a chemical bond 
40 of which can be cleaved, with an acid acting as a catalyst, to increase solubility of the image-formation layer in an 

alkaline developing solution. 

21 An image-formation material according to claim 7, comprising an acid-decomposable compound, a chemical bond 
of which can be cleaved, with an acid acting as a catalyst, to increase solubility of the image-formation layer in an 

45 alkaline developing solution. 

22. An image-formation material according to claim 1 , comprising a polarity-conversion material which can be changed 
from being lipophilic to being hydrophilic by heat. 

so 23. An image-formation material according to claim 7, comprising a polarity-conversion material which can be changed 
from being lipophilic to being hydrophilic by heat. 

24. An infrared absorber comprising, in a molecule thereof, a fluorine-containing substituent which have at least 5 
fluorine atoms. 

25. An infrared absorber according to claim 24, wherein said infrared absorber is represented by general formula (1) 
as follows: 
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30 




(1 ) 



in which formula: each of Fy and independently represents a fluorine^onta.nmg subst^ent ^vmg at least 
5 fluorine atoms; each of Xi and X* independently represents -CR*Ri°-, -S- -Se-, -NR 11 -, -CH=CH- or-O- Ri to 
R8 each independently represents a hydrogen atom, alkyl group, alkoxy group or halogen atom; RJ to R may 
represent a plurality of atoms such that at least one of pairs Ri and R* R 2 and R*. R= and R* R* and Ri and 
X 1 , and R 2 and X 2 can be mutually connectable to form an aliphatic 5-membered ring or 6-membered ring, an 
20 aromatic 6-membered ring or a substituted aromatic 6-membered ring; 

R9 and R1° each independently represents an alkyl group, or represent =CH- which are combined to form a 
rinq; R 11 represents an alkyl group; 

7> represents a heptamethine group, which may have one or more substituents selected from alkyl groups, 
halogen atoms, amino groups, arylthio groups, alkylthio groups, aryloxy groups, alkoxy groups, barbrtunc 
groups and thiobartituric groups, and which may include a cyclohexene or cyclopentene r.ng formed by mu- 
tually bonding substituents on two methine carbons of the heptamethine group, which ring may further have 
a substituent selected from alkyl groups and halogen atoms; and 
X- represents a counter ion required for neutralizing an electric charge. 

26. An infrared absorber according to claim 24, wherein said infrared absorber is represented by general formula (2) 
as follows: 
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(2) 
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in which formula: R F 3 represents a fluorine-containing substituent having at least 5 fluorine atoms; X 3 represents 
-NH-, -O- or -S-; each of R 12 and R 13 independently represents an alkyl group; 

each of X1 and X 2 independently represents -CR*R 1 °-, -S-, -Se-, -NR 11 -, -CH=CH- or -Os R 1 to R8 each 
independently represents a hydrogen atom, alkyl group, alkoxy group or halogen atom; R 1 to R 8 ^ a V re P res ^ 
a plurality of atoms such that at least one of pairs R 1 and R 3 , R 2 and R* R* and R?, R* and R* R 1 and X 1 , 
and R 2 and X 2 can be mutually connectable to form an aliphatic 5-membered ring or 6-membered nng, an 
aromatic 6-membered ring or a substituted aromatic 6-membered ring; 

R9 and R 1 ° each independently represents an alkyl group, or represent =CH- which are combined to form a 
ring; R 11 represents an alkyl group; and 
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X* represents a counter ion required for neutralizing an electric charge. 

27. An infrared absorber according to claim 24, wherein said infrared absorber is represented by general formula (3) 
as follows: 

5 



10 




x- 

15 in which formula: each of R F 4 R F 5 , R F 6 and R F 7 independently represents a fluorine-containing substituent haying 

at least 5 fluorine atoms or an alkyl group, and at least one of R F 4 , R F 5 , R F 6 and R F 7 represents a fluorine-containing 
substituent having at least 5 fluorine atoms; Z 3 represents a pentamethine group, which may have a substituent 
selected from halogen atoms, hydroxyl groups, alkyl groups possibly having a further substituent, aryl groups 
possibly having a further substituent and heterocyclic groups, and which may also contain a cyclohexene or cy- 

20 clopentene ring formed by mutually bonding substituents on two methine carbons of the pentamethine group, 

which ring may further have a substituent selected from alkyl groups and halogen atoms; and 
X- represents a counter ion required for neutralizing an electric charge. 

28. An infrared absorber comprising a polymethine chain of at least 5 carbon atoms and an alkyl group of at least 8 
25 carbon atoms, said alkyl group being connected to the polymethine chain via any of nitrogen, oxygen and sulfur. 

29. An infrared absorber according to claim 28 wherein said infrared absorber is represented by general formula (4) 
as follows: 
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(4) 



in which formula: R 14 represents an alkyl group of at least 8 carbon atoms; X 3 represents -NH-, -O- or -S-; Each 
45 of R 12 and R 13 independently represents an alkyl group; 

each of X 1 and X? independently represents -CR 9 R 10 -, -S-, -Se-, -NR 11 ", -CH=CH- or -O-; R 1 to R 8 each 
independently represents a hydrogen atom, alkyl group, alkoxy group or halogen atom; R 1 to R 8 may represent 
a plurality of atoms such that at least one of pairs R 1 and R 3 , R 2 and R 4 , R 5 and R 7 , R 6 and R 8 R 1 and X 1 , 
so and R 2 and X 2 can be mutually connectable to form an aliphatic 5-membered ring or 6-membered ring, an 

aromatic 6-membered ring or a substituted aromatic 6-membered ring; 

R9 and R 10 each independently represents an alkyl group, or represent =CH- which are combined to form a 
ring; R 11 represents an alkyl group; and 

X- represents a counter ion required for neutralizing an electric charge. 

55 

30. A planographic printing plate including a heat mode-applicable image-formation material, the material comprising: 
a substrate; and 
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solution being changeable by action of near-infrared range radiation. 
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Image-formation material and infrared absorber 



(57) A heat mode- applicable image-formation ma- 
terial having high sensitivity and excellent image-form- 
ing property, and a novel infrared absorber which can 
be suitably used in this material. The present invention 
relates to a substrate carrying thereon an image-forma- 
tion layer which contains an infrared absorption agent. 
The agent has at least one surface orientation group in 
the molecule, and solubility of the image-formation layer 
in an alkaline aqueous solution is changed by action of 



radiation in the near-infrared range. Preferable as the 
infrared absorbing agent is an infrared absorber com- 
prising, in a molecule thereof, a fluorine-containing sub- 
stituent which have at least 5 fluorine atoms, or a 
polymethine chain of at least 5 carbon atoms and an 
alkyl group of at least 8 carbon atoms, said alkyl group 
being connected to the polymethine chain via any of ni- 
trogen, oxygen and sulfur. 
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